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The Incandescent Light and Decorative Art. 





It was not enough for the incandescent light to have) offers the most valuable suggestions to the artist and 
achieved the distinction of being practical. In order to | affords the most beautiful models tothe artisan. Under cir- 
supersede its rival and obtain a foothold in publig build- | cumstances s0 favorable, it was not too much to expect, 


ings or private residences, it 
was obliged to accommodate 
itself to the requirements of 
decorative art. Although 
artificial lights are brought 
in to serve as conveniences, 
they are expected to play the 
partof ornaments. ‘Useful 
as well as ornamental” is 
the criterion by which they 
are judged, and in a great 
many cases the ornamen- 
tal is esteemed much more 
desirable and important than 
the useful, 

Gas lighting as an art has 
succeeded quite well in meet- 
ing the requirements of de- 
corative art. Ithas learned, 
from long experience, to 
consult public wants and to 
adapt itself to them, and it 
ever seeks to gratify the 
sense of the beautiful by 
borrowing freely the sugges- 
tions of the artist’s fancy or 
the artisan’s skill. 

It lends itself to the or- 
namentation of the grand- 
est palaces by means of su- 
perb pendent and pedestal 
chandeliersin infinite variety 
—masterpieces of artistic de- 
sign and marvels of the 
metal worker’s art. 

The incandescent light has 
made some progress in the 
same direction. Seeing as 
they do in the incandescent 
light the light of the future, 
those who have made an in- 
dustry of manufacturing 
gas-fixtures naturally desire 
to appropriate to themselves 
this new field. The same 
artistic taste and the same 
skill which combined to 
fashion the magnificent sym- 
metrical gas-fixture out of 
rich materials have contrib- 
uted toward providing beau- 
tiful rich fixtures that dis- 
play to better advantagé 
the superior qualities of the 
incandescent light. 


The intimate relation 
which the incandescent 
light can bear to decorative 
art even at this early period 
of its development was 
shown at the Electrical Ex- 
position held in the Munich 
Crystal Palace a year ago, in 
connection with an exposi- 
tion of decorative art. At the 


Paris Exposition and the London Exposition the “‘tiseful” 


Munich was just the place where its ‘‘ornamental” side 
Nowhere do the decorative 


could be brought into relief. 





sculptors without number. With its museums full of the | every instance from makers of objects intended for inte~ 


best paintings, the best works of art of all description, it | rior ornamentation and decvration rather than from elec- 
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FIG. 1—AN ART-ROOM_LIGHTED BY A CHANDELIER OF INCANDESCENT LIGHTS. 





tric lighting concerns. 


In a word, they represented a 
specialty of manufacture, and testified alike to the readi- 
ness with which an industry of this kind can adapt itself 


to a new place and tothe ex- 
cellence of its work. 

We reproduce from our 
esteemed contemporary, La 
Lumiere Electrique, some ex- 
cellent illustrations of a few 
of the chandeliers which at- 
tracted special attention at 
the Munich Exposition. Our 
front page illustration repre- 
sents one of the-elegant art- 
rooms of the (¢xposition 
lighted by a magnificent 
chandelier of incandescent 
lights. The design was very 
unique, the arrangement of 
the lamps in combination 
with rows and circles of 
prismatic refractors being 
such as to present a beauti- 
ful appearance, while the 
light emitted produced the 
most diffused and satisfac- 
tory illumination, This mar- 
vel of decorative art was 
exhibited by a Berlin house 
whose fame for artistic 
bronzes is well established. 


Fig. 2 shows a pendent 
sidfbracket fixture of bronze 
for four lights, with opaline 
shades suggesting an open- 
ing flower, and which was 
much admired on account 
of its richness and its neat- 
ness of design. It was ex- 
hibited by another cele- 
brated Berlin house. A 
chandelier which excited a 
strong admiration is shown 
in Fig. 3. It was made en- 
tirely of wrought iron, and 
of complex design, evinc- 
ing most skillful workman- 
ship. The upper portion 
was embellished by glass 
flowers of variegated form, 
which relieved the beautiful 
turns and ornaments, while 
the lamps were all placed at 
the lower portion in a posi- 
tion most favorable for pro- 
jecting their light down- 
ward, The chandelier shown 
in Fig. 4 is also an inter- 
esting specimen of the same 
kind of work, and in which 
the lights are agreeably dis- 
posed in a circle by distinct 
branches radiating from a 
central pendant. This chan- 
delicr seems to be relieved 
of the cumbrousness which 
strikes the eye as objec- 
tionablein many chandeliers 


then, that such an excellent theme for decorative effort as | for gas as well as for the electric light. 
side of the incandescent light had been fully exhibited, and | the incandescent light would lead to an interesting display, | 
and, in truth, the chandeliers and fixtures adapted to the | attracted much attention, not so much on account of its 
incandescent light constituted one of the most interesting | elegance as on account of the bold o1iginality of its form. 


Fig. 5 represents a three light side-bracket which also 


artsprosper and flourish more than in Munich, t he Flor-| features of the exposition. These exhibits were all ‘the It was exhibited by an English house. 
encé of Germany, and a harbor of refuge for painters and ' more interesting from the fact that they came in nearly | Besides these there were innumerable other equally fine 
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specimens which it seems almost unfair to neglect in this 
connection. The review of all these different styles, each 
possessed of its own characteristic merits, could be made to 
embrace several pages. The incandescent light was blended 
with decorative art in every conceivable manner and for 
every imaginable purpose, the variety of bronze pedestals 
of all kinds and shape being surprising. 

These manifold combinations serve to show how great 
are the resources which the incandescent light places at 
the command of the artist. With gas a certain formality, 
or we may say conventionality of design, must be pre- 
served, because the conditions of its use impose certain 
limitations. For instance, the jets of gas must be turned 
upward to burn steadily to produce light to advantage. 
Again, it is not expedient te bring gas lights too near the 
walls and ceilings, because the smoke and soot of the flame 
deface and tarnish them. With tke incandescent light 
the designer is not limited by such considerations. These 
lights burn equally well in all positions, and they give off 
but little heat, and, of course, are free from smoke and 
vapors that soil the surrounding decorations. Besides, 
while the design of a gas-fixture necessarily presents a 
certain monotony from the fact that the size of the jet 
cannot be varied sufficiently to permit of varied effects, the 
incandescent lights may be of any size or shape desired. 
The chandelier shown on our front page illustration is an 
interesting example of this variation. 

As a good illustration of the adaptability of the incan- 
descent light to decorative effect, we will refer briefly to 
an application to church lighting in a small chapel espe- 





cially adapted for such exhibits, that was deemed pos- 
sessed of so much artistic merit as to be honored with a 
great prize, It was a statue of the Virgin and Child sur- 
rounded by a large oblong wreath or garland of flowers 
and leaves made of wrought metal. At the centre of each 
flower was an incandescent light, the design being remark- 
ably beautiful and the effect grand in the extreme. 

As an instance of the useful combined with the orna- 
mental we must refer to the application of the incandes- 
cent light to street lighting, which was a feature of the 
Exposition. Fig. 6 shows the design and form of the 
lamps and lamp-posts used in this novel installation, 
probably the first instance of street lighting by the incan- 
descent light. Without stopping to consider the economic 
questions involved or to make comparisons with the arc 
light as used for street lighting Jpurposes, we will only 





state that the credit of this originality was due to the 
Edison Company, whose system was the one used. Each 
street light consisted of three incandescent lamps inclosed 
in a glass globe, anda reflector disposed above them served 
to diffuse the light equally in all directions. 

In all this grand display at the Munich exposition, the 
absence of the products of American trade and skill was 
indeed to be regretted. It must not be believed, however, 





Fig. 3. 


that because we lack the advantages which Europe pos- 
sesses in having able artists and skilled artisans in large 
numbers, we are unable to use the incandescent light to 
good advantage for producing tasty and brilliant effects. 
We propose to return to the charge on a future occasion, 
in order to make public the excellent merits and beauties 
of our domestic products in this line, 
Criticising the Lowell Syndicate, 


The Boston Herald of September 5 published a severe 
onslaught against the Lowell Syndicate. An anxious 
stockholder from Lowell was seen in Boston, the Herald 
said, and questioned in regard to his position and opinion 
in the matter. This gentleman, among other things, 
said: ‘‘ The plan of the original pool has been to buy at 
a certain price, or rather to form a company at a certain 
price ; then they immediately turned about and sold 
to another pool atfrom 25 to 50 per cent. in advance 
of what they paid, at the same time binding the pool, or to 
whom they sold, to sell the stock at so many dollars a 
share above what they, the second pool, had paid for the 
shares. This, of course, insured the second pool a profit, 
and made the offer of the first pool more tempting. Thus 
two distinct profits by two separate pools were made be- 
fore the public received the stock or was given the oppor- 
tunity to purchase it. This has been the method of form- 
ing every single company so far. In this way all risk is, 
and has been, thrown upon the public.” * * 

* * * “Now, the question which interests the public 
is that the people who bought the stocks of the syndicate 
of the second pool are unable to sell them, and are, in the 
vernacular of the stock market, ‘stuck.’ The public can 
not get rid of its stock to-day at a profit, nor was it able to 
before the recent failure of the contemplated consolidation 
schemes and upsetting of the market. All the telephone 
companies have paid thus far good dividends, but the 





methods which have been used to bring about the pay- 


ments of such dividends, rather the means to pay them, 
should be a subject of public inquiry.” 

The Lowell Citizen presents the matter from the point of 
view of the syndicate, and publishes a long article to refute 
the charges, in which it says : ‘‘In the case of all the New 
England companies under Lowell management, the stocks 
were put out at cost, the syndicate benefiting only by the 
rise on their large holdings. Not until they went out to the 
land of Dakotahs and gathered in the Northwestern, did 
they advance the price to the public above what they 
paid themselves. They did the same with Southwestern 
and Erie, which they had a perfect right to do, and the 
steadiness of the consolidated Erie stock throughout the 
low stage of the market shows a confidence on the part of 
the stockholders, whom our ‘anxious stockholder’ cer- 
tainly does not represent. As tothe payment of dividends, 
which he says should be ‘a subject of public inquiry,’ 
there canbe no doubt in the minds of those who know 
the Lowell managers that dividends are paid out of actual 
earnings, and that those earnings are increasing from month 
to month. In short, the cry of this anonymous individual 
sounds very much as if he had been left behind somewhere 
and was trying to get up with the rest of the party.” 

The Lowell Courier, in an editorial on the same subject, 
gives the followiug account of what the Lowell syndicate 
has done : 

“They bought first, early in 1882, the National Bell Tele- 
phone Company of Maine, paying $110 a share for every 
share of the stock, and selling it at the same price to any- 
body and everybody who would purchase, and it did not 
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meet with a very ready market either. But under the 
syndicate management the Maine has paid 15 per cent. on 
its cost (110), and the stock went up in open market to an 
extreme limit of about 280. A stock dividend was recently 
made on the basis of an average value of 240—or three 
shares at 80, at about which figure it is now quoted, pay- 
ing 5 per cent. dividend on a par of $100. 

“In May, 1882, the Boston and Northern was purchased 
by the syndicate at $90 a share, and everybody who wanted 
it could be supplied at that price. Lowell capitalists were 
begged to go in, and did so timidly and cautiously. The 
syndicate made its money by boldly taking 2,000 shares of 
the stock, which, as it earned an average dividend of 10 
per cent., with certain other advantages as to taking new 
stock, carried the price quickly up to 165. 

“The Suburban came next in August the same year, for 
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which the syndicate paid $75 a share, This earned and 
paid an average dividend of 8 per cent., on a par of $100, 
and the stock, of course, went up, and those who had 
sagacity and courage to buy, made a good thing of it. 

‘‘The Bay State was the last of the distinctively syndicate 
purchases in New England, and it was the poorest pur- 
chase of all. It was bought at a higher price than the 
others, and because it surrounded certain other territory 
owned by the syndicate, and was needed to render con- 
venient the operation of the exchanges surrounded by it. 
The syndicate paid $116 a share, and it is the.eply syndi- 
cate stock now selling at a figure lower than the price at 
which it was bought. But it pays fully 7 per cent, per 
annum on its par value, 

‘© We have not at hand the figures at which these stocks 
have sold, but it is certain that every one of them to-day, 
with all the disturbance created by the proposed consolida- 
tion, in the midst of almost a general panic in the stock 
market, and with all the scarecrows raised about the tele- 
phone patents, is selling at a handsome advance over the 
price at which they were openly offered to all the world. 
Every one of them, too, is actually earning and paying a 








handsome percentage of dividend on the prices at which 
they were quoted. It is this dividend earning and paying 
which, as we have remarked, keeps the stocks fairly above 
water in the midst of a very deluge of depreciation. 

‘ And this is all there is to the mystery of the Lowell syn- 
dicate, relative to the New England companies.” 
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Lighting Ford’s Opera-House, Baltimore. 





One of the most recent installations of the Edison Elec- 
tric Lighting Company is in Ford’s Opera-House, Balti- 
more. The following description of the plant is given by 
the Baltimore Sun: 

The engine and electric generating machinery of Ford’s 
Opera- House are directly under the vestibule. The steam 
boiler has capacity to run a 65 horse-power engine. It was 
built by the Babcock & Wilcox Company, New York. 
The Lawrence engine, stationed near the boiler, is of the 
Armington & Sims make, Providence, R. I. The engine 
is 40 horse-power. The dynamo used for generating the 
current occupies a position in the engine-room also. It is 
the Edison patent, type H, or 400 lights of 16 candles each 


It has an automatic regulator, which, in case any number 
of lamps are turned off, adjusts the current so as to keep 
the candle-power uniform. The dynamo is of the latest 
improved pattern, and is finely finished, being trimmed in 
polished brass work. It has three pairs of huge magnets, 
with columns about six feet high, the whole being mounted 
on an iron base three by six feet. The armature revolves 
between the poles of the magnets at the rate of eleven 
hundred revolutions per minute. On one end of the arma- 
ture is the commutator, on which the brushes rest. These 
carry the current through a pair of polished brass rods to 
the mains, which distribute it throughout the building. 
The dynamo is similar in size and finish to those in use at 
the Sun office. 

There are two switth-boards, one of which is located in 
the ticket office of the Opera-House and the other on the 
stage. The one in the ticket office governs all the lights 
in the lobbies and two clusters outside under the portico. 
For each of the large chandeliers apd clusters of lights 
there is a separate switch and safety cut-out, so that the 
whole can be controlled by a person in the office. In the 
vestibule is a magnificent newel, made of highly-polished 
brass, with an imported porcelain vase. There are four 
lights on the newel, with handsomely colored shades. In 
the centre of the vestibule are two chandeliers, with six 
lights each, and a large crystal chandelier having 23 hghts. 
There are two chandeliers of 10 lights each outside under 
the portico, which have under-reflectors, giving a very 
brilliant light. In the lobby, which is between the vesti- 
bule and main auditorium, there are four brackets, two of 
three candles and two of two candles each. In the draw- 
ing-room, which is immediately above the vestibule, there 
are two four and two six-light electroliers, all finished like 
the other fixtures, in polished brass. 

The switch-board located on the stage controls all the 
lights in the auditorium and on the stage through the 
medium of two large regulators. by simply turning the 
handles. The lights are divided into circuits, so that they 
can be reduced to any extent required whien it is de- 
signed to darken the house, even down to two lights if 
necessary. There is also asafety-switch and cut-off for 
each circuit in the auditorium and stage, and each circuit 
can be cut off entirely as well as regulated to any degree 
of intensity. 

The proscenium lights consist of four polished brass fix- 
tures fastened over the boxes, each having five lights. 
The stage is lighted by 60 footlights, each having 16 candle- 
power, producing a splendid effect. There are also four 
borders over the stage, 26 lights each, and four sets of 
portable bunch lights, of eight each. The dressing-room 
passageways have two-light brackets. The, main audito- 
rium is lighted with brackets, twelve brackets each with 
three lights extending from each circle, and six side lights 
attached to the wall below the dress circle. In the upper 
tier or gallery are two pendants of polished bass, with 
three-light electroliers. The boxes are each supplied with 
a bracket lamp, which can be turned on or off by the oc- 
cupants at their pleasure. The entire building is therefore 
lighted by electricity, doing away with the necessity of 
gas, which, on account of its heating qualities, is objec- 
tionable for lighting theatres, halls, etc. 
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An Improved Long-Distance Telephone. 


Mr. Webster Gillett of Flushing, L. I., thus described his 

telephoue to a reporter of the Cincinnati Commercial 

Gazette: ‘‘That funvel-shaped object in the centre of the 

disc is the resonator. You see that it is not like the speak- 

ing tube of an ordinary telephone. The larger part of the 

funnel is held to the mouth. The volume of the voice, 

ins‘ead of being concentrated in a small space, as in other 

telephones, is spread over, and causes the whole metallic 

diaphragm to vibrate. You will notice on the opposite 

side of the disc there are ten deviating points, which are 

held in position by ten rubber arms, that may remind you 

somewhat of a cuttlefish. When you talk through the 

speaking tube or resonator, the metallic diaphragm, or 

popularly speaking, the tin plate, vibrates. The vibrations 

are communicated to the ten deviating points or needles. 

The needles penetrate through rubber cushions into small 

brass cylinders containing granulated carbon, The cylin- 
ders are secured in their places by ten brass arms attached 
to the rim of the disc that holds the metallic plate. 

Ten wires run through the arms from the primaries 
of the induction coils and return to their respective 
poles. The ten secondary wires from the induction coils 
are carried toa plug-switch, so arranged as to place one 
or as many wires as may be desired in circuit. The power 
of ten batteries, ten induction coils and a corresponding 
number of deviating points, acted upon simultaneously 
by a single vibrating tin plate, may thus be concentrated 
upon a single wire. This is something that has never been 
done before. I claim that conversation may be carried on 
over an ordinary telegraph wire, with my telephone, be- 
tween points 2,600 miles apart. Twelve words a minute is 
considered a fair rate of transmission over the Atlantic 
cable. By using the telephone, 120 words a minute may 
be transmitted, if a short-hand writer is employed as a 
receiver. All the important features of my invention are 
new. By the use of the granulated carbon and the rubber 
cushions, into which the needles penetrate, I secure a 
steady, uninterruptable sound.” 








Milwaukee Aroused. 





Milwaukee would seem to be a good place for an enter- 
prising opposition telegraph company to establish an office 
if we may judge by the following wail which we extract 
from the Sentinel of Aug. 22: ‘‘In Milwaukee, a city of 
150,000 inhabitants, business on Change stopped yesterday. 
So at St. Paul and Minneapolis, cities of 60,000 to 100,000 
inhabitants, No communication with the business centres 
in the East was possible to the millions of people in Wis- 
consin, Minnesota, Iowa, Dakota, Nebraska and other 
Western States and territories. A trivial every-day kind 
of accident happened to the top floor of a Chicago build- 
ing, and at once all business depending on the telegraph 
came toa dead stopin the great Northwest. A fire in 
Chicugo—a city of fires—is able to disturb the business 
and convenience of millions of the busiest people in the 
whole country. Whena Chicago telegraph operacor cuts 
his finger or gets on a spree, the readers of the daily papers 
in the Northwest have the number of their news dispatches 
reduced, and they learn of important events only when the 
Chicago operator’s finger has got well or he has sobered 
up. If the great Northwest will sit down and think for a 





moment how completely it isat the mercy of Chicago acci- 
dents in the matter of telegrams, it will probably get up 
swearing mad. Not a wire goes East that does not pass 
through Chicago subject to Chicago accidents, and liable 
to be cut by an enterprising Mayor.” 





The Output of Telephones. 





The net output of telephones by the American Bell 
Telephone Company for the month ending Aug. 20 was 
3,569. This is the lowest of any month this year, and 
lower than in any month since September, 1881. The out- 
put the corresponding month last year was 4,678, and in 
1881 was 5,021. The output for the first six months of 
the present and last fiscal year were as follows : 








1882. 18838. 

Moawahh 5 sicsn-ud state vaene + seicdeunetnenesa snes 5,192 4,789 
DOP, oc cccccnrccdsecesecrscnrec-cccsesesons 6,6 7,842 
MT ss ccaatcccscdethvewe Gee weeececsgegeeess 7,469 6,758 
7,088 

5,846 

AUgUst..-crrccecccccerccersceresescceceseres 4,678 8,569 
TOME oc ckidrincecdcdtededddciccenceesees 84,178 35,292 








20 


THE ELECTRICAL WORLD. 


Sept. 8, 1883 








THE 


ELECTRICAL WORLD, 


PUBLISHED WEEKLY AT 
No. 9 MURRAY STREET, NEW YORK. 








W. J. JOHNSTON, Editor and Publisher, 








NEW YORE, SEPTEMBER 8, 1883. 

















CONTAIN TS. 

ILLUSTRATED ARTICLES : PAGE 
The Incandescent Light and Decorative Art............ esbese 
The Analysis of Ohm’s Law........... cose os povecccvccceeRe 

EDITORIAL : 

Educating Electrical Engineers..............sscseccscesesss 20 
The Question of Postal Telegraphy.............sceceseees +20 
The Western Union on the Stand............... .. Chesewres 20 
The Electric Railway in America............ccceccecccccce: 21 
A. Comcension to the Operators... scccccccedcccccccsccsccccs 22 
MISCELLANEOUS : 
PY On ING oon eae oad coccccncccceccvccrsccs 23 
The Telegraph Lines of which the Western Union was the 
SENG T 0s UR NCTE Vela Sic68 6 i6n0505coceesceeesscdepenys 23 
GOMOD BUOUIUUIINT 0056 cc cdiicscvcccdeccscavecccic seneene 
SINUS CSET ono 0's 06 60s sed 4nude tbe o 0 cdWe ines vs 23 
New Railroad Danger Signal........... Pieueccteacegesvt 3} 
T. M. B, A. Amendments.............4 its: Tet Taek 28 
The Effect of Lightning on Trees...............ccceeccceces 24 
Aspect of the Telegraph Wires........ aueovsescese esevececes 24 
The National Telegraph Company................cecececces 24 
Taming Telephone Machanges. ........csccccsccscvcccccccces 24 
Re es UOT oi oc cet ceccctccecces hebaubed est wens 24 
Educating Electrical Engineers...............seccsceececees 24 
DEPARTMENTS : 
The Telegraph...... St oveedescceceses Posies veMaasvvdoscsees 24 
The Telephone...........seeeeee- Puen ivene ce cctvsdhccus cas 26 
IRIN Pisin 0's 060 00-09 F050 sed0e eves cove esececcece 25 
PIE HONUNs 616 Goonies ddenccc:ccecccctégncveccccenes 25 
Daparemens OF UnGquiries. v0.60. ccc cccccccccccccces seensve 26 
Electrical Patents Issued.............ssccccccscscccces A. 26 
Business Notices..,.. baGbbbeesecccce akties oes eybs oe veeels 26 
NEW ADVERTISEMENTS. 

JS. TB —-Bangngemment Wanted ....sccccccsccccvevsccctcccccccss 27 

John B. Sabine.—Attorney and Counsellor-at-Law............ 27 

I. 8S. Lawrence.—Magnetized Watches Demagnetized......... 27 

The Time Telegraph Co.—Electric Tower Clocks.............. 82 

United States Electric Lighting Co.—Dynamo-Electric Ma- 
chines, Incandescent and Arc Lamp..........sesseeeeseeees 82 








EDUCATING ELECTRICAL ENGINEERS. 





Educational facilities are governed by the laws of sup- 
ply and demand; the latter must be in existence before 
the former will even be thought of. Surely and imper- 
ceptibly, the knowledge that a void is created forces itself 
upon us, but it is not always instantly that the void is 
filled. In all the old arts and sciences, the providing of 
well-equipped training schools has been a matter of slow 
growth, An imperative demand brought them into being, 
and the good fruit they yielded gave them the impetus 
which led to wide-spread prosperity. 

If, in forming our judgment, we confine ourselves 
strictly to the history of the progress of other sciences, we 
cannot even hope to have a perfect school in electrical 
engineering for many years to come. The development 
of all the other sciences was very slow in comparison with 
that of electricity. There was ample time for the student 
to become familiar with past customs while acquainting 
himself with the new. He knew the forces he strove to 
subject to his service and he knew what would result 
from chanjryed methods. Actual discoveries were few and 
far between. 

But if, when forming our opinion, we remember the 
changes which the college course has undergone, and the 
causes which led to them, then we may expect such train- 
ing to be within the reach of all in the near future. It was 
not many years ago when the student took a classical 
course because there was no alternative, and no matter 
what his chosen calling might be, his education was con- 
But the subjugation of 
new forces, the development of old and new countries, in- 
creased manufacturing facilities—all leading toa higher 
grade of civilization—combined to show the dignity of 


sidered incomplete without that. 


labor, and compelled institutions of learning to teach their 
pupil others than the polite arts, Consequently, innova- 
tions crept in. Elective courses were added, This prov- 





ing inadequate, schools were inaugurated devoted to a 
particular art or science. Now we have schools teaching 
the specialties of the various subjects. But before all this 
was accomplished the people generally had to be educated 
to appreciate the advantages obtained. The beneficial re- 
sults accruing from these changes have been mainly due 
to the good fruit they have borne. 

In regard to electricity, we now have the demand for a 
technical school which will graduate thorough electricians; 
we have the students in great numbers who desire such an 
education ; and we have no public prejudices to overcome. 
The science is extensive enough to occupy all the time 
usually spent in college; it is growing rapidly and con- 
tinually ; its future cannot even be guessed at. From a 
practical point of view, the demand for skilled electricians 
exceeds the supply, tenfold. <A letter which we publish 
elsewhere in this issue only makes our views the more 
emphatic. 

Whether or no the science of electricity can b2 taught in 
a college isa feature of the subject which has many strong 
advocates on each side. Those in favor argue that by com- 
bining the practical with the theoretical such a knowledge 
can be obtained as will enable the student to understand 
the principles of appliances which are new to him; that 
he can be so grounded in the laws governing the current 
that he will readily perceive the mechanical details neces- 
sary to the using of the current; that it will all 
tend to more quickly aiding him to 
into as yet untrodden fields. Those against such 
plans urge that the mystery still clinging to 
the science, the difficulty of conceiving its action, 
the vast variations produced by seemingly insigniticant 
mechanical alterations, cannot be mastered in school. 
They claim that practice is more essential than theory, 
and that this can only be obtained by long actual ex- 
perience. To clinch their argument, they point to many 
electricians occupying the highest ranks and doing the ad- 
vance work in the science who never saw the inside walls 
of a college. They say that the best work is being done by 
those who learned the science by making their own ma- 
chines with a jack-knife and file; who, when want of funds 
prohibited a visit to the supply shop, covered their own 
wire. 


advance 


Some of our leading colleges have recognized this want 
and devoted chairs to the science, The experiment is too 
young yet to judge of its efficiency, We cannot do better 
than close by stating a remark credited to Mr. Edison. 
He said that he had tried the purely practical man with- 
out satisfaction ; that the purely theoretical was not bet- 
ter ; and that he now wanted a happy mixture of the two. 

a 


The Question of Postal Telegraphy. 


The Chicago Tribune reports an interview with Mr. 
Edmund Rosewater, editor of the Omaha Bee, who was an 
operator before, during, and since the war, covering a pe- 
riod of over 13 years of service, during seven of which he 
was the Western Union Telegraph manager at Omaha. At 
the outbreak of the war Mr. Rosewater was in Nashville. 
From what he saw in those days he favors the ownership of 
the telegraph by the government, among other reasons, 
as a military precaution, because, had the telegraph 
been in loyal hands then, he believes the war would 
have been ended within twelve months, He regrets 
that the thousands of miles of telegraph wires and 
cables laid by the Federal government during the 
struggle passed into private hands ‘‘for a mere baga- 
telle.” As early as 1870 he wrote a letter giving his 
experience as a telegrapher to Congressman Washburn, 
who introduced a measure, which did not pass, providing 
for the government control of the telegraph. The year 
after, as a member of the Legislature of Nebraska, he in- 
troduced a resolution favoring this arrangement, although 
his action therein subjected him to the censure of the 
officers of the Atlantic & Pacific Company, in the service 
of which he was at the time employed, as manager of its 
wires at Omaha. He thinks government control would 
not tend to centralize power and increase the patronage of 
politicians, because it takes five years to make a good teleg- 
rapher, and government telegraphers should have life 
positions, and bse graded and advanced as they earn promo- 
tion. Moreover, he believes that it would be as easy to 
prevent espionage by telegraphers as the abuse of their 
positions by post-office employés in the opening of letters 
is now prevented. Penalties could be provided in that 
case as in this sufficiently severe to prevent the abuse. 
The last point made by Mr. Rosewater is that the telegraph 
in government hands would be made as universal as the 
post-office, and would thus provide the people with a means 
of communication equally widespread, whereas now private 
companies open offices only where they think it will pay 
them to do so. 








Mr. Rosewater’s argument, which we state fairly and at 





such length as does him full justice, is, we submit, open to 
such criticism as at least shows it to be inconclusive. Had 
the government owned the telegraph wires in the seceding 
States at the time of secession, and had the telegraphic sys- 
tem in those States been as universal as the post-office, the 
advantage would, in all probability, have been with the 
Confederate authorities, who could just as readily have 
taken possession of Federal property in the shape of wires, 
instruments and buildings, as of the post-offices, and have 
facilitated their intention to consummate secession by 
these acts, Moreover, it does not seem to be reasonable 
that a particular mode of communication should be 
adopted as a preparation for the event of civil war, even 
were all that Mr. Rosewater claims in this regard undeni- 
ably true. What possibility is there of a renewal of civil 
strife? Were war to break out between the United States 
and Mexico or Great Britain, how easy it would be for the 
wires connecting this country with our Southern and Cana- 
dian neighbors to be rendered valueless to them; and, on 
the other hand, either of these countries would have a 
similar safeguard against our abuse of the telegraph to its 
prejudice. In the matter of Mr. Rosewater’s heroic sacri- 
fice of the interests of his employés to the strength of his 
conviction on the subject of government control of the 
telegraphs, this proves nothing either on the one side or the 
other. As regards his position that excessive centraliza- 
tion and partisan patronage would not result from the 
change he advocates, were the fact different in the case of 
the post-offices, his argument would have the greater 
weight; nor does it seem to us that the long period of time 
that it would take to render onea proficient operator 
would necessarily prevent the possibility of there being 
abundant applicants for employment as such under the 
authority of the government. Party keenness for patron- 
age, supportel by the frequency of elections and the in- 
fluence which such patronage indubitably possesses to 
determine the result of elections, is not likely to be abated 
because Mr. Rosewater and others so desire. The point 
having reference to the prevention of disclosure of the 
contents of telegraphic messages, has no force that we can 
see. The contents of messages, many of them containing 
secrets of great political and commercial importance, are 
held sacred by the operators of to-day ; and we think that, 
were Mr. Rosewater’s plan to come into operation, no 
Draconic code would be necessary in order to insure trust- 
worthiness on the part of those intrusted with the receipt 
and sending of telegraphic messages. There is force in 
the claim that government ownership and control would 
insure the more universal use of the telegraph ; but we 
fail to see that it necessarily follows from thence that 
government should own and control it. Why not 
apply the same argument to railroads? The post-office 
is an inheritance—and an invaluable one—from times very 
different from these. Its continuance is a very different 
thing from the adoption, in this age of the world, of a 
scheme of communication which would include the multi- 
plication of Federal officials, and would check that spirit 
of enterprise fostered by limiting rather than increasing 
government action in behalf of the citizen. Abuses in 
the present system do not afford an argument for its 
abolition. 

We find it necessary to look further than to Mr. Rose- 
water’s argument, as reported, for reasons why a govern- 
ment monopoly of the telegraph should supersede its pro- 
vision by the brains, capital and enterprise of American 
citizens. 
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The Western Union on the Stand. 

During the latter part of last week and the early part of 
this, the time of the Sub-Committee of the United States 
on Labor and Education (convened in this city), was spent 
in listening to the statements of Dr. Norvin Green, presi- 
dent of the Western Union Telegraph Company. Long 
and intimate acquaintance with every branch of the tele- 
graph business, and the magnitude of the corporation he 
has been so long identified with, combine to make any 
direct and truthful assertions with which Dr, Green might 
favor the public exceptionally valuable. But when a man 
of his calibre, upon being questioned on subjects which 
the people ought to know, and in a certain sense have a 
right to know, hides himself behind transparent sophis- 
tries and timid innuendoes, fearful lest others should rob 
him of the secret by which he pays ten per cent. on eighty 
millions of dollars of stock—two-thirds being water— 
surely he hides his candle and with his cronies huddles in 
a heap under the bushel. In his testimony, occupying 
three or four days, we are unable to find but an insignifi- 
cant amount of wheat—and we are not certain about the 
soundness of all of that. 

He had watched the growth of the telegraph systems of 
this country from the time the congressional appropria- 
tion of $30,000 was made in 1847, for the purpose of ex- 
perimenting with the Morse system. An underground 
wire was first laid between Baltimore and Washington, 
but as the knowledge of insulation was not ac'vanced at 
that time, the current was lost. Even at the present time 
he was of the opinion that it would be troublesome to lay 
an underground wire that distance. 

In 1854 Dr. Green actively entered upon the telegraph 
business. The Western Union was organized in 1851, and 
began operating two years later, and since then has ab- 
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sorbed sixty smaller companies. As the Western Union 
lost money the first few years, it was compelled to issue 
stock to pay its indebtedness. Many small companies 
were soon after started in the South and West, but they 
were failures. The American picked up a few and the 
Western Union sheltered the balance. In the early days 
the cost of maintenance was excessive. Test stations 
were built every 40 miles, and from these gangs were sent 
in wagons to make repairs, as there were no railroads. In 
1866 the United States Telegraph Company, which had 
lines to Salt Lake and the Northwest, was taken up by the 
Western Union, and soon after the American Telegraph 
Company, which covered the Southern and New England 
States, shared a like fate. In that year the Western 
Union was completed through the United States. 
Its capital was $41,061,000. This represented $600 
per mile of wire. Now its stock represents $200 
per mile of wire. The miles of wire have increased from 
75,000 to 430,000. The number of miles of poles is 150,000. 
The offices number 13,500. The number of messages sent 
this year will probably reach 43,000,000, against 5,000,000 in 
1866. The next report will show the receipts to have been 
$19,000,000 and the expenses $11,000,000. During the past 
five years the increase in the number of messages amounted 
to over 83 per cent. The character of the service had im- 
proved. Messages between the Chicago Board of Trade 
and the New York Produce Exchange for several days in 
June had been as follows: June 1, 375 messages averaged 
30 seconds ; June 2, 258 messages averaged 22 seconds, 
From the Stock Exchange 2,459 messages averaged 1 
minute 45 seconds. From the Broad street office 5,592 
messages averaged 1 minute 44 seconds. According to 
statistics the time of a message from Antwerp or Paris 
to London averaged two hours ; from Bremen to London, 
one hour. Ina week’s time, taking in both night and day 
messages, the time was as follows, between the cities 
named below: From Rome to London, 27 messages, 2 hours 
and 48 seconds; from St. Petersburg to London, 13 mes- 
sages, 1 hour and 46 seconds; from Brussels to London, 7 
messages, 1 hour and 10 minutes; from Berlin to London, 
3 messages, 1 hour and 7 minutes; from Constantinople to 
London, 4 hours per message. These messages averaged 
40 words. 

In regard to the rates in this ceuntry, Dr. Green stated 
that the Western Union was much the largest system in 
the world, and was equal to those of Great Britain, France, 
Austria and Germany combined. It had long distances to 
cover—one line is 4,500 miles long—and he did not think a 
uniform rate practicable. Taking into account the long 
distance, it was the cheapest telegraph line in the world. 
European prices are as follows: London to Austria, 700 
miles, 9 cents a word; London to France, 200 miles, 5 cents 
a word; London to Germany, 500 miles, 6 cents a word; 
London to Italy, 800 miles, 8 cents a word. 

In explaining the expenses of the company it was stated 
that the standard salaries of the average paid operators 
were $70 per month. The higher officers had once been 
office boys and messengers. The company had, in reality, 
paid its apprentices by employing them as messengers, 
while at the same time teaching them telegraphy ; it was a 
sort of a Cooper Union affair on a large scale, but lacking 
the grand principle which forms the foundation of Cooper 
Union. The average salary in all the country and vity of- 
fices is $64.90. The statement that salaries were being con- 
stantly reduced was a mistake. After the panic of 1873 
all salaries were reduced ; the president’s, 25 per cent.; all 


‘salaries of $5,000, 15 per cent.; under $1,200, 5 per cent. 


Since then the wages have been increased. It was pro- 
nounced untrue that the tariff went up asthe salaries went 
down. Female operators were as well paid for the work 
they did as the men. 

Jay Gould owns most of the Western Union stock, but 
not a controlling interest. Later in the testimony, it was 
stated that the largest stockholder held between $25,000,- 
000 and $30,000,000 of the stock. A Government telegraph 
was believed to be less effective than lines owned by 
private parties. The sanctity of messages has been 
preserved for both political parties. None of the officers 
above the grade of managers has any access to messages. 

The payment of the operators is governed by supply and 
demand. Good operators are constantly changing to some 
other business. The company thought it paid its operators 
at rates which compared well with those paid by other 
companies for the same degree of intelligence and amount 
of work. When the strikers went out, Dr. Green thought 
it would have been fatal for the company to have acceded 
to their demands. The company looks with disfavor on 
all organizations going beyond a benevolent and protec- 
tive limit, and menacing the interests of the company 
while not doing its employés any good. When asked if 
the Western Union, as well as other large corporations, 
ought not to pay their employés better wages, from the 
broader sense of justice and charity, the doctor replied 
that corporations were organized to make money, and 
‘were not of a charitable nature. 

In order to get at the actual value of the plant it would 
‘be necessary to go into the history of some sixty different 
telegraph companies. When asked as to the cost of re- 
placing the plant, Dr, Green said that if he owned it and 
felt secure against antagonistic legislation, he would not 
‘sell it for 100,000,000, The patents now unexpired prob- 
ably did not cost over $1,000,000, On telephone patents 
the Western Union receives from one company $300,000 a 


year in royalties, This is a part of the assets of the com- 
pany. It isthe policy of the company to cover the whole 
country, and to do this it proposes to take in some com- 
panies which cover fields it could not reach. The Doctor 
did not ‘‘ think” it was the policy of the company to crush 
out other companies ; and when asked if it had pursued 
this policy in the past, he said that an idea of that kind 
had existed. He further said that the stock of the Western 
Union had not been watered, but, on the contrary, it had 
been ‘‘ distilled.” 

When the witness was asked his early history and how 
he became connected with the telegraph interests, he said 
he was a native of Indiana, and had spent his youth in work, 
cutting wood, and on the flat-boat. In this way he got 
together enough money to pay his way through a medical 
college. Then he practiced medicine for twelve years. He 
dabbled in politics a little, and finally went to Chicago at 
a time when the telegraph lines were in poor condition. 
Becoming interested in the subject, he accepted the Sec- 
retaryship of the St. Louis and New Orleans Company, 
and soon became its President. Afterward he was Vice- 
President of the American Company, and when that com- 
pany was absorbed by the Western Union he was elected 
Vice-President of the last named company. 

The remarks at the beginning of this article will apply 
equally well to the next witness brought before the com- 
mittee, Mr. Jay Gould, who occupied the stand when the 
committee met on the 5th inst. He gave a brief sketch of 
his personal career. He was born in Roxbury, Delaware 
County, this State, on May 27, 1836. His father kept a 
dairy of twenty cows and was a small farmer. The future 
millionaire, being the only boy in the family, was obliged 
to watch the cows and assist his sisters in milking. When 
trudging along the roads barefooted he often got thistles 
in his feet. He did not like the life, and told his father he 
wanted to gotoschool, After persistent effort the old man 
informed him he was not worth much at home, and he 
might do what he pleased with his time. He started off 
when fourteen years old. He found a blacksmith who 
boarded him and let him go toschool, he, in return, writ- 
ing up the smith’s books. When a year had passed, he 
got a situation in a country store, and many a time got up 
early in the morning to study. An early fondness for 
mathematics led him to surveying. He was engaged by 
a man who was making a map of Ulster County, the 
wages being $20 a month and board. At the outset he 
only received money enough to pay his railroad fare to the 
point where he was sent. He was to go through the 
country, gathering information and obtaining his board 
wherever he could. He was to get trusted along the way, 
his employer following and paying the bills. At acountry 
tavern where he lodged, the landlord told him that his 
employer was ‘‘no good.” By turning out his pockets 
young Gould proved to his host that he had no funds 
wherewith to settle his bill himself, and he was allowed to 
passon. This so disheartened him that he feared to‘ask 
at any place for his dinner, and seeking a secluded place, 
he had a good cry. Then he went to his sister’s 
house and, going up-stairs, prayed, after which he 
felt better. He then went along the road and at 
the first house, asked for, and obtained, his dinner. As he 
was leaving the farmer asked him to doa simple job in 
surveying for him. (The job was to make a noon mark. 
After this he paid his way through the country, making 
marks for the farmers at so much a piece, or, in some 
cases, fora meal.) For this work he received one dollar, 
and after paying one shilling for his dinner he had seven 
left. He finished the map of Ulster County, making $500 
out of it, and with this capital undertook similar surveys 
in Albany and Delaware counties. From the sale of maps 
he realized $5,000. He then went into partnership with 
Zadoc Pratt, in the tannery business, in Pennsylvania. 
This venture proved successful, but after awhile Mr. Gould 
sold out and came to New York. During the panic of 1857 
properties depreciated in value and Mr. Gould bought, on 
credit, the bonds of the Rutland & Washington Railroad 
at ten cents on the dollar. He conducted the 
road until its consolidation with the Rensse- 
laer & Saratoga road, when he sold out 
at a large profit. Subsequently he took a large interest in 
the Cleveland & Pittsburgh Railroad and held it until he 
was able to sell it to advantage. The history of his deal- 
ings with various roads would filla volume. Although 
now a director in many roads, he stated that it was his 
policy to keep his interests concentrated. He thought the 
railroad and telegraph systems naturally go hand in 
hand. 

The Western Union has contracts with railroads which 
extend over 115,000 miles of territory. By these contracts 
the company agrees to do the legitimate telegraph business 
of the railroads, and in turn the railroads give the company 
free right of way over their territories, free office 
rent, and pay the larger part of the wages of the 
operators in the railroad offices, who are for the 
most part railroad employés, If the Western Union Com- 
pany had to pay full salaries to all of its operators (about 
25,000), it would cost more than the gross earnings of the 
company. He did not think it possible to operate a line 
of telegraph independent of the railroads. He thought 
the control of the telegraph by the Government would be 
contrary to our system, It should be in the hands of ex- 
perts. He said he thought the government should pay 








what the property was worth; he would be willing to 


abide by a fair arbitration. In answer to the question as 
to the cause of labor strikes he said that they arose from the 
lower classes of laborers. In the higher grades the workers 
do not care so much about how many hours they work, or 
how hard they work; they are always looking higher up, 
The prevalence of strikes at the present time is caused by 
a surplus of a certain kind of labor, brought about by con- 
tractions of large enterprises, which brought the laborers 
here. It is impossible to adopt any general rule to prevent 
poverty or to ameliorate the woes of the poor, but the 
witness had noted that ‘‘if a man is sober, honest and in- 
dustrious, he generally gets along.” In regard to labor 
organizations he said that any society that has for its 
object the education or legitimate advancement of its 
members is a good thing. He wound up by saying that 
he did not believe an absolute monopoly was possible in 
this country. 
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The Electric Railway in America. 





Our English contemporaries, The Electrician and The 
Electrical Review, of London, reproduce in full our lead- 
ing illustrated article of Aug. 4 on ‘‘ The Electric Railway 
at the Chicago Exposition,” The latter also takes occasion 
to comment editorially on the subject of electrical rail- 
ways in general as follows: 

“The description we give this week of the electrical rail- 
way recently in operation at the Chicago Exhibition of 
railway appliances, will, no doubt, be read with interest, 
In America the subject has not apparently been investi- 
gated to the same extent as in England and parts of 
Europe, and this is rather to be wondered at when we cons 
sider how much more has been accomplished on the other 
side of the Atlantic in electric lighting matters. That 
such methods of locomotion will in any way seriously 
interfere with our present mode of employing steam-power 
we do not believe, any more than that the general intro- 
duction of the electric light would cause a diminution in 
the consumption of gas ; but we do think that in severa 
existing instances electricity might beneficially take the 
place of steam, and be employed in innumerable cases not 
yet entertained. Passengers, the whole world over, must 
be conveyed by some means or other from place to place, 
and surely in many parts of England short lines could be 
laid down and profitably worked. 

‘It has often been urged that the weight of the locomo 
tive can be reduced many times by the employment of 
electricity; but, on the other hand, the great weight of a 
steam locomotive is positively necessary to obtain a grip 
on the rails when drawing a heavily-loaded train. Our 
ordinary locomotives again, carrying their own fuel, can 
exert their maximum power wherever necessary ; this can- 
not, however, be accomplished on an electrical railway, 
where the power is supplied froma fixed point. With 
secondary batteries, of course, such a result would be 
possible. It is, however, premature to speculate on what 
can or what cannot be accomplished in this direction, 
and we must therefore patiently await the outcome of en- 
terprise. 

‘So much capital has been literally thrown'away on elec- 
tric lighting that at the present time it is exceedingly 
difficult to find capitalists with sufficient faith and coura e 
to finance anything electrical. Electrical railways and 
the electrical transmission of power appear to us promising 
subjects for both inventors and capitalists, and were the 
same amount of talent and energy devoted to the develop- 
ment of these as was expended Jast year in eleciric light- 
ing, we venture to say that a more profitable return to 
shareholders would be the result.” 

We indorse the remarks of our contemporary as in every 
way sensible and warranted, and as being in the main 
the expression of our own opinion on the subject. The 
compliment paid to American success in the field of elec- 
tric lighting is accepted with grace, as being well de- 
served. No doubt the modesty of our contemporary, or 
his desire to stimulate no excess of vanity in us by giving 
us too much credit, has led him to stop short in telling 
what has been accomplished on this side of the Atlantic, 
viewing the Chicago electric railway itself as an ‘‘ accom- 
plishment.” It is undoubtedly true that less attention has 
been given to the electric railway in America than in 
Europe, but this does not prove, in our opinion, that we 
are lagging behind in this respect. As we pointed out in 
the arficle of Aug. 4, the Chicago experiment is not rep- 
resentative of the present state of the art in this 
country. But when in two weeks, and from the 
most incompatible material, an electrical railway 
can be made that gives such results, it shows that 
the subject has matured here as well as elsewhere, There 
was no time for a minute study of details and for the de- 
liberate consideration of all the conditions of economy, 
but what was aimed at was to show the functions of an 
electric railway. In this respect, ‘‘The Judge,” crude as 
it was of necessity, will make a fair comparison with any 
of its European colleagues, Indeed, we are under the im- 
pression that it presents features of perfection and of com- 
pleteness in the adaptation of means to ends which our 
European cousins might study with advantage. We hope 
that the American electrical railway will soon be placed 
anew before the world, this time with its best foot for- 
ward, as the saying goes, and we are confident that it will 
then be evident to all that we are keeping on apace with 
the rest of the world in this new electrical art, 
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A Concession to the Operators. 





It is gratifying to note that the Western Union seems 
disposed at last to recognize the fact that its employés had 
reasonable cause for their late rebellion, and it is prcbable 
that some of their grievances will now be remedied. Last 
Saturday the directors of the company issued an order 
which reduces the working days of the operators from 80 
to about 26 daysa month. The order is as follows: 


‘Commencing to-day, seven and a half hours’ actual 
service in this office during week nights will constitute a 
er work, or, in other words, the hours of the night force 
will be from 5:80 p. M. till 1:30 a. M., allowing 30 minutes 
for lunch. Sunday service will be paid for the same as 
other overtime services at the rate of one-seventh of a day’s 
pay for each hour. All payments for overtime, including 

unday service, or for a fractional part of a month, will be 
based upon the number of week days in the month.” 


If the company had promulgated such an order as this 
several months ago, and followed it up by other httle acts 
of justice—as we hope it will now—we should have had 
no strike, and the company would have been spared the 
great incidental expense and annoyance. It is to be hoped 
the company will go on and make such other concessions 
to its deserving employés as will render them satisfied and 
contented ; and if it does it will be found that the money 
thus expended has been well invested, for men who feel 
that their services ure adequately remunerated will do so 
much better work, and be so much more solicitous of the 
interests of their employers, that the extra amount paid in 
salaries will be more than made up to the company. 








The Analysis of Ohm’s Law.—III.* 


BY JOHN T. SPRAGUE. 

27. Contact and Chemical Theories.—From the first 
days of the discovery of current electricity two theories 
have been maintained to account for the orgin of the 
“electromotive force.” One school contends that the cur- 
rent is due to a force set up by the contact of heteroge- 
neous bodies, by which a disturbance is effected in the 
supposed normal distribution of electricity, assumed to be 
a constituent of all bodies; another school attributes the 
origin of the current to the action of chemical affinity. 

28. The contact theory has undergone various changes. 
At first it was held that the force originated at the point 
of contact of the two metals of the battery, say, copper 
and zinc. Faraday demonstrated the production of vol- 
taic electricity when no metals were in contact, and by a 
number of proofs absolutely demolished the contact 
theory in this form; and established the chemical theory 
by proving, on the other hand, that no electricity was 
produced except as an accompaniment of chemical action. 
Then the contact theory was modified so as to include the 
contact of all heterogeneous substances. 

After some time the idea was added that contact is the 
source of the electric force, but that chemical action was 
necessary to supply energy to maintain the current. 
Brought into this compass, the matter seems to be reduced 
to little more than a squabble about words, 

29. The molecular theory of electricity does, in fact, 
set aside both these theories by showing how far both are 
true, for it shows that electric polarization must needs 
occur whenever two heterogeneous substances come into 
contact under the proper conditions. 

This ‘‘ contact,” however, is no new mysterious ‘‘force” 
or ‘difference of potential ;” it is the ordinary chemical 
force of affinity (be that what it may) exerting itself upon 
all its surroundings, whether within the molecule con- 
stituted by virtue of its action, or upon the external mole- 
cules brought within its range by this act of contact, which 
merely means a close neighborhood , allowing force to dis- 
tribute itself upon the universal law of the inverse square 
of distance. 

Therefore, this theory is really the chemical theory de- 
veloped, and sets aside the contact theory ; and, although 
this may seem to be a mere verbal distinction, there are 
principles of deep importance underlying it. The point is, 
whether we have a right to invent some new ‘‘ force” 
whenever we want to explain something, or—perhaps 
more truly—to adopt some sounding word to wrap our ig- 
norance in, and then offer that word as an explanation of 
the facts we do not understand. 

30. There is also a wide distinction between the two 
theories ; the contact theory is essentially atomic, and the 
chemical theory molecular. I hinted at this some time 
ago, and it may sound mysterious at first, and be unmean- 
ing to many, but it involves two widely diverging lines of 
thought. It will be unmeaning to the purely mathe- 
matical mind, which deals with artificial creations and 
abstractions, and whose natural property the contact 
theory is. It requires the physical training of chemistry 
to appreciate ; but I will explain my meaning. 

31. There is a theory of electrolysis which we may call 

‘the dance of the atoms.” It is supposed (on this theory) 
that molecules have not the absolutely defined construc- 
tion involved in chemical formule ; that a coppering solu- 
tion, for instance, does not consist of fixed molecules H, O, 
SH, SO,, and Cu So,, but that these molecules are merely 
temporary formations, and their constituent atoms are 
perpetually interchanging among themselves, like the 
adies and gentlemen in the figure known as the “ grand 
chain ;” or, better still, like the gnats one may see on a 








*London Electrician. 


summer evening flashing here and there and circling for 
a moment around each other. This strange idea was 
invented in order to explain why ions pass to the two 
electrodes, These are imagined to exert a force of attrac- 
tion, each for its oppositely-electrified ion,!which during its 
free moments in this ‘‘ dance” is graduully drawn over. 

82, There is not a particle of evidence to support this 
theory ; it is a mere figment of the imagination, and is 
wholly opposed to the known laws and facts of chemistry, 
and especially inconsistent with the known facts of the 
thermo-chemistry; but it just suits the mathematician as 
distinguished from the physicist, because he seeks to 
isolate every idea and fraction of an idea and property and 
ticket it with a symbol, which he then deals with as a kind 
of individuality or ‘* person.” 

But the chemical mind, trained perhaps too much the 
other way, and dealing with concrete bodies, treats the 
combination of the atoms in a molecule as a rigid, definite 
union. To the chemist this molecular unity is a true mar- 
riage rather than the promiscuous intercourse of this other 
theory. He is shocked at the idea of any dissolution of 
the bonds of chemical affinity, except in the form of a 
higher affinity, a stronger force which, like death, breaks 
the original union only because it removes the two parties 
to it to new and distinct spheres, 

Thus it is that the contact theory is related to the atomic 
forces, while the chemical theory is related to the molecular 
forces. 

33. The molecular theory may be defined thus: The 
atoms of matter are endowed (bow matters not) with diffe- 
rential attractions, and apparently, with polar properties, 
which we may conceive by the figure of infinitesimal 
magnets, all having N and §S ends, but having different 
magnetic capacities. These atoms unite together in pairs, 
which partially satisfy each other’s polar requirements in 
a manner which the figure may explain. 1 and 2 represent 
molecules, held together by forces of polar attraction, rep- 
resented by spiral springs. They, in fact, resemble pairs 
of ‘*‘ astatic needles,” When they approach to other mole- 
cules the closed system acts externally in part, and unites 
the molecules together, though with a force more feeble 
than the internal affinity. 3 and 4convey the same idea 
more fully. In 8 the internal attraction is shown strong. 
In 4 it is shown weakened by part of the attractions being 
diverted externally to the nearest atom of the approaching 
molecule. This is the action which is correctly described 
as electric polarization, a weakening of the internal affini- 
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SPiRAL SPRINGS HOLDING THE LINES TOGETHER WITH 
VARIOUS FORCES. 

ties,-a tendency to disruption of the molecule by external 
affinities, and this difference between the internal and ex- 
ternal affinities is the E.M.F. of any chemical action, or 
the measure of the so-called ‘‘ contact potential,” the de- 
velopment of which is thus rendered intelligible. 

34. These forces are forms of energy, and are measurable 
directly in terms of energy. The strength of any chemical 
affinity constituting a molecule is measurable in terms of 
the heat of combination. This is the value corresponding 
to the spiral springs of the figure. The strength of any 
chemical affinity tending to break up existing combina- 
tions, and to produce new ones, is measured in terms of 
the heat set free by the reaction—that is to say, by the dif- 
ference of the intrinsic energy potential in the first state, 
and that remaining potential in the products. This is easily 
and usually measurable as heat, and this general recog- 
nized fact is embodied in what Berthelot calls the law of 
maximum work, 

35. But this is only a phase of a general law of electrical 
action, which I will formulate thus : Wherever there is free 
energy present (as heat in a thermopile), or wherever there 
is potential energy seeking to become free (as when chemi- 
cal affinities can come into play) in presence of differential 
moleculur structures, or conditions, so arranged that a 
closed polar chain can be completed, then energy takes the 
form of electromotive force or electric potential, The quan- 
tity of energy associated with any particular molecular 
condition, or capable of action upon the definite molecular 
chain is the measure of the degree of electric potential due 
to the particular condition. 

36. It is perfectly well known and admitted that electro- 
motive force is expressed by the petential energy of any 
chemical affinity connected with it, even by those who 
maintain the contact theory. It is acertain fact that in 
electrolysis the art of breaking up a substance into a 
simpler condition, such as deoxidation, involves the pres- 
ence of an E.M.F. which takes no part in the production 
of current, and must be written as — e, in order to reduce 
the E apparently available for that purpose. This —e is 
just equal to the positiveE.M.F. which the corresponding 
reverse act of oxidation will produce. On the other hand, 
it is well known that some energy disappears, which is not 
accounted for in the Rof the circuit, and this energy, 
again, is exactly that corresponding to the chemical union 
broken up. Here, then, we have the two terms of E and 
energy connected as equivalent. 

87. This is commonly stated in the following manner: 
The work done in transmitting electricity is as E x Q 








(which is simply EZ x Cin another form, not reckoning 
time, as C= Q + T), andthe same formula applies to 
doing this against an E.M.F. as in a decomposition cell. In 
this case a chemical combination is reversed, of whicb, in 
most cases, the calorific equivalent — i.e., the potential 
energy, in the form of heat, has been determined. 

Let H represent the heat of combination of 1 gramme of 
a substance, say, taking Favre’s values, hydrogen = 
84462 combining with oxygen, ‘and zinc passing to its 
sulphate = 1623 calories. 

Let A be the ampére or coulomb equivalent of the sub- 
stance, say ‘00001022 gramme for hydrogen and .00038324 
for zinc, multiplied by 10 to bring it to the C.-G.-S. unit of 
quantity, the coulomb being 10-1 of this. 

Let J be the mechanical equivalent of the calory in ergs 


42,000,000, 42 x 10° or 4.2 x 107. 


Then, the volt being 10* absolute units, we have 
ExQ=QxXHAdJ, 
and an arithmetical result of this is that = HA J, 
which means that E, or E.M.F., is equal to energy, which 
will be made plain by the following examples : 
In the case of hydrogen burning, or in a gas battery we 
have 


calories 34462 = Log. 4.5373405 





H= 

Aa .00001022 x 10 = -4.0095453 

J= “ 42,000,000 ma 7.6232493 
Energy in er, 8.1701351 

Volt = C.-G.-S. ts 108 = 8.0000000 


E.M.F. in volts due to H and O 0.1701351 = 1.480. 


This is the experimental value of the reaction as nearly 
as observation can be expected to agree in the present un- 
defined state of several of the data concerned. Dr. Alder 
Wright, in making the actual comparison, found it to be 
1.5038, 

In the case of zinc forming sulphate we have: 





H = calories 1623 = Log. 3.2103185 
As sty 00033324 x 10 = —3.5227571 
J = “ 4.2 < 107 as before 

Volt. 10° a 


“* —1,6232493 


Volts of E.M. F.duetozine = “  0.3563245 = 2.272 

Then 2.272 — 1.480 = .792 gives us the combined action 
of zinc dissolving in acid and giving off hydrogen. 

88. Hence we have this definition: The HE. M. F. corre- 
sponding to any chemical action is equal to the product 
of the equivalent weight of the basic ion and of the heat of 
combination of the two ions expressed as C.-G.-S. units of 
work; that is to say, when all the elements are reduced to 
the absolute system. 

It appears difficult to understand how, in the face of 
such a fact and such an accepted law, any one can dispute 
the statement that E. M. F. is merely a metamorphosis of 
chemical affinity, or talk about contact potential in face of 
the evidence that both chemical affinity and E. M. F. are 
forms of energy, correlative, convertible, and expressible 
by indentical figures. 

89. The foregoing calculation and formule are useful in 
order to follow out a line of reasoning, and to put the 
facts in the form adopted by most writers. But there isa 
much simpler mode of calculation, and one which has the 
great advantage of leading us up toa naturallaw instead 
of a mere arithmetical expression. 

Let H bethe heatin calories per gramme equivalent, 
in which form it is commonly stated, or which can be 
calculated from H A above. 

Let J be the calories corresponding to 97808.5 ampéres 
‘that being the time in which an ampére current effects 
1 gramme equivalent of electrolysis) x by the joulad (in 
calories) the work of 1 ampére = 23287.7 Log. 4.3671271. 

Now H + J isthe E.M.F. in volts due to the reaction. 
Thus we have 

H = hydrogen 
J = ‘‘equi-volt ” 


34462 Log. 4.5373405 
4,3671271 
E.M.F. of H + O, as before 0.1702184 = 1.480. 

37. THE EQUI-VOLT.—I must now explain this term and 
unit of my own. It is compounded from ‘equivalent ” 
and ‘‘ volt,” because it expresses energy in the terms of one 
volt of E.M.F. under unit conditions of current and resis- 
tance, but correlated to the true natural unit of electric 
quantity, the chemical equivalent of matter to which elec- 
tricity is connected, and the neglect of which makes the 
nature of electricity incomprehensible. 

The ordinary system of measurement is based upon en- 
ergy, aud the definition of electric quantity is purely 
artificial. The description of quantity in the form of di- 
mensions as M1, L14, has no meaning except in connec- 
tion with energy related to it. Yet the best known of all 
the facts of electricity is that which corresponds to the 
idea of a physical quantity—viz.: the definite chemical 
relation of a quantity of electricity, or current, to a fixed 
equivalent of matter. This relation is comprehensible 
when we realize that a ‘quantity of electricity” means 
really a definite molecular action, most perfectly realized 
by the mind in the form of one of those molecular impulses 
described § 33. 

The equi-volt, therefore, is simply the energy associated 
with one such impulse under the conditions of unit force, 
and in a chain of unit resistance. The actual quantity at- 
tached to it will be varied just as is the actual quantity 
connected to a chemical equivalent or atomic weight, 
which may be milligrammes or tons with equal correct- 
ness. 

The value given to it in § 86 is that belonging to 1 gramme 


of hydrogen or the equivalent of any substance, which has. 
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the advantage of forming a part of the volt and coulomb 
system. The only objection to it is its magnitude as com- 
pared to the ampére current, but even this is no disadvan- 
tage in many applications of electricity, and especially in 
connection with light and metallurgy. 

But it is more convenient for some reasons to use a value 
related to our English system of measures, such as the 
foot-pound. ‘There is no difficulty about this, as we need 
only multiply the value in calories (such as are used § 35 
and 87) by .198547 or Log. -1.2977983, when we have the 
corresponding expression in ‘‘ foot-pounds per grain equiv- 
alent ;” waich is, in fact, the work corresponding to an 
ampere current for 6,338 seconds, during which one grain 
of hydrogen is set free (as in a Smee cell). This value is 
4,673 foot-pounds, and this form of the equi-volt I shall 
use. 





The Telephone in Chicago. 





It seems likely from present appearances that within a 
short time the Chicago Telephone Company will have a 
rival in the field. This probable competitor, whose repre- 
sentatives are already on the spot, is the People’s Tele- 
phone Company, which owns what is known as the Draw- 
baugh invention. Some years ago the statement was 
published that the original inventor of the telephone was 
not Prof. Gray or Prof. Bell, but aman from the centre of 
Pennsylvania by the name of Daniel Drawbaugh, who 
claimed that he had invented a speaking telephone as far 
back as 1869, which, if correct, antedated by several years 
the inveations of his better-known competitors. Very little 
attention, however, was paid to this claim of the gentle- 
man from the recesses of Pennsylvania, and public interest 
in the subject was chiefly concentrated on the fight be- 
tween Messrs. Gray and Bell—a contest which was finally 
decided in favor of the latter. In the meanwhile, 
however, Drawbaugh and his representatives have 
gone on with their case, which has been in 
progress for about three years. Nearly 1,800 
pages of priated testimony have been taken, and several 
hundred thousand dollars paid to some of the ablest law- 
yers and experts in the country. The present status of the 
case is this: The Bell interest has taken its prima facie tes- 
timony; the Drawbaugh interest its evidence, showing 
priority of invention ; the Bell its rebuttal, and the Draw- 
baugh interest is now engaged in taking its surrebuttal 
testimony. It will probably be decided this fali in the Cir- 
cuit Court for the Eastern District of New York. If it 
should happen, as the Drawbaugh people profess to be con- 
fident will be the case, that the Judge decides in favor of 
Drawbaugh’s priority of invention, active operations will 
be begun. Of course, the case will be appealed by the Bell 
Company to the United States Supreme Court, but it will 
be three, four or five years before a final decision is 
reached, or about half the life of the present Bell patents, 
which, unless extended, will expire ten years from now. 

It is the intention of the Drawbaugh people, assuming 
always that they get a decision in the lower court in their 
favor, to go right ahead with the manufacture and rent- 
ing of telephones and the creating of telephone exchanges 
during the time between that decision and the time that 
the Supreme Court finally passes on the matter,taking the 
chances always that its final decision will be in their favor. 
Should they get a judgment in the lower court there will 
be nothing to interfere with their doing this, because, 
having this preliminary decree, they cannot be enjoined 
from making and renting their telephones. 

Early this month a syndicate was formed in New York 
which has already incorporated the Drawbaugh Telephone 
Company. The People’s Telephone Company of Boston 
has acquired from the People’s Telephone Company of 
New York the exclusive territory of the New England 
States, and has capitalized at the sum of $5,000,000. The 
total amount of capital back of the New York company is 
understood to be about $15,000,000. 

As soon as it was decided to begin operations this fall in 
case of a favorable decision of the lower court, representa- 
tives of the Drawbaugh interest came on to Chicago for 
the purpose of studying up the situation here. Chicago is 
known to be about the best telephone field in the country, 
and naturally attracted their early attention. There are 
about 3,000 subscribers to the present telephone company 
in this city, and it was expected that the prospect of lower 
rates—for it is understood that the Drawbaugh company, 
when it begins, will rent its instruments for $75 a year— 
would not only take away some of the customers of the 
present company, but also induce large numbers who think 
the existing rates too high to join in a new exchange. 

Nothing has been done as yet, hewever, in the way of 
making a canvass, because the first thing to be considered 
is the problem of running wires, That isa question that 
has to be settled with the Council, and that body will not 
assemble until the end of next month. To get permission 
to run overhead wires is not practicable. A conference 
was had, it is understood, with the managers of the con- 
duit system to see how far their franchise could be util- 
ized, but it seems to be the impression that it can be made 
use of, if at all, only to a limited extent. So the present 


_idea is to resurrect the short pole ordinance which was in- 


troduced in the Council last spring, was vetoed by the 
Mayor, and which failed to pass over his veto. It is hoped 
by the Drawbaugh syndicate that, by the expenditure of 








a moderate amount of money, such an ordinance can be 
gotten through which will enable the new telephone com- 
pany to run wires, without which it is practically useless 
for it to try to begin operations here. Whether the com- 
pany will be willing to pay the price which the profes- 
sional foreigners of the Council are in the habit of charg- 
ing for necessary ordinances is doubtful, for they will 
probably want $40,000 or $50,000. This isa heavy outlay 
to start with, especially as, even without this preliminary 
expenditure, a telephone company, considering the first 
cost of its plant, cannot expect to make any money for 
about two years. 

As yet no Chicago capitalists, it is understood, have 
been interested in the enterprise, but it is not unlikely 
that they will be approached on the subject within a few 
weeks, and may conclude, in view of the prominence of 
some of the Eastern parties, to take a hand in it. 

This feeling of uncertainty as to the decision of the 
court in the Eastern District of New York has seemingly 
had some effect on the stock of the Bell Telephone Com- 
pany, which has sold down from 298 to 235 since February. 
From this drop, however, it may soon recover, for the 
decisions of courts are never certain, and it will be some 
weeks yet before the Drawbaugh people will have made 
their full arrangements for commencing business in case 
they do get a decision in their favor.—Chicago Tribune. 
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The Telegraph Lines of Which the Western Union 
Was the Outcome. 


In answer to a question as to when his attention was 
first called to the science of electricity as a practical thing, 
Mr. J. H. Wade, of Cleveland, said: 

‘‘It was in 1847 that my mind and hands were first 
turned in that direction. I took a contract to build a line 
from Detroit, Mich., to Jackson, in the same State. We 
pushed it through as rapidly as circumstances would 
allow, and finished it during that same year.” 

*« A one-wire line?” 

‘‘ Yes, we strung only one wire in those days. It wasa 
frail affair, costing from $60 to $70 a mile, while a good 
one now costs from $100 to $150. When we reached Jack- 
son I opened the office there. They shipped me an instru- 
ment, and I set it up and went to work. The next season 
Cleveland. The following year, 1849, 1 began the erection 
new territory was opened. There was a line run from De- 
troit to Milwaukee, and another around to Buffalo, by way 
of a line of my own from Cleveland to St. Louis, by the 
way of Cincinnati, which was finished in 1850. The next 
year we changed the route from here to Cincinnati, so as 
to follow the railroad. The O'Reilly line, from Buffalo to 
Detroit, was built at the same time as the Morse line, along 
the same route. The business increased rapidly so far as 
lines were concerned, and competition developed as rapidly. 
It was in 1852, I believe, that the House line was run 
from Buffalo to Cincinnati. At the same time the 
Morse service was extended over Indiana and Illinois. [I 
think the first step from a losing to a self-sustaining busi- 
ness, and ultimately to a paying one, was taken in 1854. 
Our first move was the bringing together of the lines 
which I controlled and the House lines, controlled by 
Rochester parties. I remained as general agent of the 
consolidated lines. That combination gave us control of 
the routes from Buffalo, St. Louis, Chicago, Detroit, Cin- 
cinnati, Cleveland, Milwaukee and intermediate points. 
Thus started on the road toward a successful business from 
what had threatened ruin through rivalry, competition and 
duplication of expenses, we saw our way clear, and line 
after line was added. The Western Union Company was 
the outcome, and the later’s history is pretty well known 
to the public.”—Correspondence N. Y. Times. 
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Government Telegraphy. 








The government would, we suppose, have to buy the 
existing lines. These could not compete with the govern- 
ment, and would have to sell or go under. The bitterest 
opponents of Mr. Gould would hardly wish that all the 
other 2,590 stockholders of the Western Union should lose 
the value of their stock that he might be more effectually 
plundered. Mr, Edmunds will have to discuss that ques- 
tion. 

The Western Union pays, we believe, something like 
$5,000,000 a year in salaries. The government will have to 
employ more persons than the company employs, for it 
will have longer lines and two or three government em- 
ployés are usually required todo what would be one man’s 
work in any private service. Salaries will have to be very 
much higher than under the existing companies, so as to 
prevent strikes, It will be interesting to see what Mr. Ed- 
munds thinks the annual salary list would amount to. And 
unless the government gives extraordinary salaries, how 
canit insure itself against a strike? Perhaps Mr. Edmunds 
knows, but our esteemed contemporaries who like himself 
are in favor of the proposal do not know. 

Mr. Edmunds, as a Republican, cannot be expected to 
look with disfavor upon the great increase in the office- 
holding class which will be required by the establishment 
of a government telegraph. That, however, is something 
for those who believe that there are too many office-hold- 
ers already to seriously consider. 

Finally, Mr. Edmunds ought to tell the Senate candidly 
whether he thinks that messages would be inviolable dur- 





ing a heated political campaign, if the party in power had 
a man in every telegraph office. 

But whatever Mr. Edmunds may tell the Senate, it is 
well to remember that the scheme of a government tele- 
graph is a great centralizing scheme. It is strange that 
any Democrats should favor it. It is essentially Republi- d 
can. 

The powers of the Federal government have been 
stretched far enough already, and too far. It is for those 
of us who are still faithful to the old and pure constitu- 
tional traditions to say, whenever it is proposed to give the 
government powers not expressly granted or reasonably 
implied and absolutely necessary, Hands off !—N. Y. 
Sun. 
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Patent Attorneys. 


Many truths are embodied in the following item, which 
we find in the Times of this city: ‘‘The patent attorneys 
are, as a rule, a much better class of men than the pension 
claim agents, as the business involves great responsibilities 
and requires technical education of a high quality, There 
are many in the profession, however, who cast discredit on 
it, and in some respects the attorneys who practice before 
the Pension and Patent Offices are similar, Almost every 
nventor engages the services of a patent lawyer, and cer- 
tainly every wise applicant does if his patent is com- 
plicated or valuable. The usual fee is $25 and from 
that up. The better firms charge $50 and upward. The 
most dangerous class of patent attorneys are to be 
found among those who advertise ‘no patent, no 
pay.’ One would think that these men, working as they 
do on a contingent fee,,.would be put upon their mettle 
and seek the interests of their clients. But it is found 
that very often they injure the inventor who employs them 
by getting the easiest and narrowest claim through that 
they can, in order to collect their fee. Many times in- 
ventors find their ideas sacrificed by these men in their 
haste to get any kind of a patent, without regard to the 
full intention of their client. Prosperous attorneys make 
large fortunes, but there are scores of hangers on who in- 
fest the office, seeking whom they may devour, ard these 
people inventors should avoid. Bet‘er go at once to the 
office, and let the good-natured clerks and examiners 
patch up the crude and faulty application than employ 
one of these curbstone lawyers, for cheap labor in patent 
law is generally the most costly in the end. Competent 
and honest attorneys exist in plenty, and are glad to work 
for a reasonable fee.” 
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New Railroad Danger Signal. 


A trial was recently*made on the Ninth avenue elevated 
railway, of this city, to test the practicability of the rail- 
way cab electric signals, the invention of Mr. T. A. B, 
Putnam. The method is simple and free from a complica- 
tion of wires. A small dynamo-electric machine is placed 
in the cab of the locomotive, and the wires lead to the 
wheels and thence to the rails which constitute part of 
the circuit. The block system is used the road being 
divided into sections 1,000 feet long. The signal is given 
by the ringing of a bell on the cab, the main advantage 
claimed being that the engineer can hear of danger he 
might be unable to see. The inventor illustrated the vari- 
ous features of his system, signaling to the engineer any 
given distance that a switch or drawbridge is open, signal- 
ing to switches, bridges or depots the approach of a train 
signaling a train by track-walkers at points on the line, 
the track-walker being able to communicate directly with 
the engineer of an approaching train two miles away, 
signaling each train of two lines crossing on the same 
level, and opening and closing gates at crossings, all of 
which is accomplished by the movement of the train as it 
passes over the insulated rails. Each signal given is 
recorded by the alarm mechanism in the cab, and is a 
tell-tale of the events happening on a trip of the locomo- 
tive. 
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T. M. B. A. Amendments. 

The following is a proposed amendment to the Constitu- 
tion and By-Laws of the Telegraphers’ Mutual Benefit 
Association : 

NEw York, August 15, 1883. 
To the Secretary Telegraphers’ Mutual Benefit Association: 

Deak Sir : I propose that the following change be made 
in the Constitution and By-Laws : 

Strike out Section IV. of the By-Laws and substitute 
therefor the following : 

Section IV.—The officers and agents of the association, 
except the secretary, shall serve without compensation, 
but the secretary shall, by and with the advice and consent 
of the executive committee, appoint a properly qualified 
person to act as clerk for the Association, who shall receive 
such compensation for his services as may be authorized 
by the annual meeting. Or, in lieu of appointing such 
clerk, the secretary, with the approval of the executive 
committee, may act as clerk and receive the said compen- 
sation, provided that on accepting such compensation the 
secretary shall thereupon devote himself exclusively to the 
service of the association. 

JAMES MERRIHEW AND 25 OTHERS, 
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The Effect of Lightning on Trees. 

Our Geneva correspondent writes: ‘The frequency of 
thunder-storms in switzerland this summer (we have on 
an average two a week) has afforded Prof. Colladon, of 
Geneva, a great authority on electricity and meteorology 
ample opportunity of continuing his observations on the 
effect of lightning on trees and vegetation generally. He 
has ascertained that when lightning strikes a tree it leaves 
very few marks of its passage on the upper part and mid- 
dle of the trunk, a peculiarity which he ascribes to the 
fact of those parts being more impregnated with sugar, a 
good conductor, than the lower part. As the electric fluid 
descends tothe neighborhood of the heavier branches, 
where there is less saccharine matter, it tears open the 
bark and in many instances shivers the tree. It is no un- 
common thing to find the lower part of a tree literally cut 
by the lightning, while the upper portion and 
the higher branches seem to have suffered hardly 
at all, Oaks, however, would appear to present 
an exception to this rule, for they are often found with 
tops quite blasted and the passage of the lightning lower 
down marked by a gouge-like furrow. These furrows 
sometimes go completely round the tree like a screw, the 
reason of which, says Prof. Colladon, is that the lightning 
follows the cells of which the bark is composed length- 
wise, and in certain sorts of wood these cells are disposed 
spirally. A curious effect of lightning on vines is that it 
invariably strikes a great many vine stocks at the same 
time over a space for the most part circular, from 8 me- 
tres to 25 metres in diameter, and containing, therefore, 
several hundred vines. The plants most affected are those 
in the centre of the circle, and the number of burned and 
yellowed leaves diminishes'in proportion to their distance 
from that point. In July two vineyards in this canton 
were struck by lightning, and the first idea of their pro- 
prietors, on seeing their shriveled vines, was that a still 
more dreaded foe, phylloxera, had been at work, but 
when the Professor was called in he speedily enlightened 
them as to the cause of the mischief, and, in proof of his 
diagnosis, pointed out that the ground in the centre of the 
circle was strewn with torn leaves and freshly-broken 
twigs.”—London Times. 
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Asleep on the Telegraph Wires. 





People have been known to sleep on house-tops, in the 
branches of trees, and on rare occasions in a sleeping gar, 
but probably the first case of any one selecting the top of 
a telegraph pole as a lodging place occurred Thursday 
night. Shortly after midnight Jack Donegan, one of the 
linemen employed by the telephone company, appeared, 
fully equipped in his working uniform, including climbers, 
at Wood Brothers ice house, at the foot of Holmes street, 
and asked the men in charge for the loan of a short piece 
of plank. Supposing that he wanted to use it in making 
some repairs of telephone lines, a large number of which 
pass directly in front of the ice house, they gave him the 
plank, but were unprepared for thes urprise which 
awaited them, for Donegan, taking the board under his 
arm, climbed to the top of a high pole near by, and laying 
the plank across the wires, cooly rolled up his coat for a 
pillow, and stretching himself on the plank, composed 
himself for a snooze, and was soon snoring as peacefully 
as a babe in its mother’s arms, The employés of the ice 
house expected to see him fall every moment, but were 
afraid to make any attempt to wake him lest it should 
frighten him and precipitate his tumble. About 4 o’clock 
yesterday morning Officer Harrington came along, and 
being made acquainted with the situation, yelled at the 
high minded individual roosting at the top of the pole, 
and endeavored to persuade him to come down from his 
lofty perch. Donegan waked up in good order, but failed 
to recognize Harrington’s authority to order him to come 
down, Finding persuasion of no avail, the officer, not to 
be outdone, and being something of a climber himself, 
**shinned” up the pole, and by the application of a little 
force, brought his man safely down to terra firma, and 
once more Donegan was taken to the station and a few 
hours afterward arraigned in the police court and fined $5 
for drunkenness. Donegan says sleeping on the top of 
telegraph poles is one of his favorite pastimes, and he is 
unable to see any reason why he should be disturbed in 
his repose, —Kansas City Journal, 
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The National Telegraph Company. 





The Cleveland Herald says that this company, recently 
incorporated, is the nucleus for a great telegraph system. 
The primary object of the new company is to unite the 
telegraph line of the West Shore Railroad, which runs 
from New York to Buffalo, with that of the Nickel Plate, 
which runs from Buffalo to Chicago. The Nickel Plate 
telegraph, having been built independently of the railroad, 
was not included in the sale of the railroad property to 
Mr. Vanderbilt. This new line of telegraph, connecting 
New York and Chicago, the greatest commercial cities of 
the United States, and passing through the most impor- 
tant intermediate cities, is a large nucleus of itself, but 
when the fact that the incorporators of the company are 
directors of other railroads beside the Nickel Plate and 





West Shore, aggregating several thousand miles, the East 
Tennessee, Richmond & Danville, Ontario & Western, To- 
ledo, Cincinnati & St. Louis, Rochester & Pittsburgh and 
Michigan & Ohio roads all being under their control, it is 
very easy to see how a formidable telegraph line can be 
made with comparatively little trouble or expense. Right 
of way would cost nothing, etc. The point has been made 
that no successful telegraph line could be built without 
the aid and patronage of the railroads, which, like the 
telegraph, depend largely upon cities and towns for their 
support. The obstacle mentioned does not appear to be in 
front of the Nationa] Telegraph Company. 
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Taxing Telephone Exchanges. 





During the latter part of last month the Wisconsin Tele- 
phone Company commenced an action in the Circuit Court 
to recover $300 from the city of Oshkosh. The complaint 
alleges that the plaintiff has fully complied with the State 
law by paying the necessary license fee, and claims to be ex- 
empt thereunder from paying any other tax whatsoever ex- 
cept taxes upon real estate that it may own. An ordinance 
passed by the Common Council of Oshkosh, June 5, 1882, 
is then set forth in full. By the provisions of this ordi- 
nance a tax of $300 a year is levied upon the plaintiff's ex- 
change in that city, and the Mayor is authorized to cut down 
all the poles erected by the plaintiff in said city unless the 
amount is paid in ten days from the passage of the ordi- 
nance. It is further alleged that July 2, 1883, the Mayor of 
Oshkosh proceeded to cut down a large number of the poles 
of plaintiff's exchange in Oshkosh, and that in order to 
save the further destruction of its property the plaintiff 
paid the license of $300 under protest. The present action 
is brought to recover this amount. 

Although the amount involved is insignificant, the 
precedent the case will establish makes it one of the utmost 
importance. The question at issue is: Can a municipality 
levy a license upon the telephone company after it has paid 
the license provided by the State law ? 
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“Qh! Hello, Central!” 








Under this caption the Pittsburgh Telegraph of August 
20 prints the following: ‘‘ Manager Metzger’s greatness of 
heart was manifested in the excursion enjoyed Saturday 
evening by the Central District and Printing Telegraph 
Company. These with their invited friends, to the num- 
ber of one hundred and twenty, boarded the excursion 
barge Alice shortly after 6 P. M., and she was headed for 
the slackwaters, to the enjoyable strains of Staley’s band. 
Of these 120, there were 23 damsels whose business it is to 
answer yells for ‘Central’ and to muss up their bangs 
against the transmitter while attempting to answer four- 
teen different customers at once. These fair ones particu- 
larly enjoyed the soothing influences of brass band, moon- 
light, lovely scenery and lunch after the embarrassment of 
‘ Hello, Central!’ They rested their weary auriculars with 
the echoes that answered the band from the everlasting 
hills, and many of them wished that Metzger were 
younger and single-er. Pretty well toward Sunday A. M. 
the boat returned, the messenger boys expressed their feel- 
ing in ‘three cheers for Metzger,’ and the enjoyable affair 
was over, to linger long in the memories of those who en- 
joyed it.” : 





Educating Electrical Engineers. 
NEw YORK City. 
To the Editor of the Electrical World: 

Sir: I copy the following from my note book on Elec- 
tricity, and I think it may be a good hint to some one 
desirous and able to do good to those anxious to increase 
their knowledge of electrical engineering : 

‘* The recent advances in the applications of electricity 
to daily life have created a clear demand for an institution 
where electrical engineers can be taught the theory and 
practice of their profession. At present there is no such 
training school worthy of the name, and so long as the 
electric telegraph was the only field for electrical engineers, 
there was little need for one. Times have changed now, 
however, and the introduction of the telephone, the electric 
light and transmission of power by electricity, not to 
mention a thousand miscellaneous adaptations of the 
current, have rendered it necessary to have an efficient 
training college for electricians. The interests of the elec- 
tric light bave already suffered by the incompetency of the 
persons to whom they have been intrusted, and serious 
accidents to life and property have resulted from the 
ignorance of those in charge. Electricity, above all other 
physical forces, is a thing which ought not to be dealt with 
by the unskilled.” 

1 may add that I know many young men, now employed 
by the electrical light companies, who are desirous of 
learning all they can about the subtle agent they have to 
deal with, and who do things because they see others do 
them, but do not know the why or wherefore, I think a 
class could easily be formed by the co-operation of the 
electric light companies to enable any of their employés to 
attend and learn about the profession. 

RICHARD J, WARD, 





THE TELEGRAPH, 


OBITUARY Note.—Prof. Varley, who was electrician to 
the Electric International Telegraph Company, which laid 
the first cable across the Atlantic Ocean, is dead. 


EXTENDING THE PosTaL LinEs.—It is stated that the 
Postal Telegraph Company is building a line from Balti- 
more to Philadelphia, and that it has purchased a line 
from Washington to Baltimore. 


SOUTH AMERICAN TELEGRAPH TOLLS.—A dispatch from 
Monte Video, dated Sept. 1, says: The following tariffs 
have been announced for telegrams over the Central Com- 
pany’s lines, via Galveston: Between Uruguay and the 
United States, $3 a word; between all Uruguay and 
Europe, $2.71 a word. 


THE WILLIAMS-HaTCH SvuIts.—Rumors have prevailed in 
Wall street circles for several days that the above suit 
against the Western Union is to be compromised by Mr. 
Gould agreeing to purchase certain railway stock from Mr. 
Williams at a high figure. Mr. Williams, however, denies 
that there is to be a compromise, or had been any talk of 
one. The suit, he says, will go on. 


THE TELEGRAPH CONSOLIDATION.—A New York dispatch 
says that the Commercial Advertiser, on the authority of 
Vice-President May, of the American Rapid, denies the 
report that the Bankers and Merchants’, the Southern and 
the American Rapid telegraph companies were atout to 
unite forces. It would appear that Vice-President May is 
not well informed. President Converse and his son, the 
treasurer of the American Rapid, both admit the substan- 
tial correctness of the statement, while they say that some 
errors in regard to the details of the scheme have been 
made.—Boston Advertiser. 





A New TELEGRAPH CoMPANY.—The Citizens’ and Teleg- 
raphers’ National Union Telegram and Cablegram Com- 
pany has been incorporated under the laws of this State 
for the purpose of constructing and operating independent 
telegraph and cable lines in the United States and Canada 
and across the Atlantic. The corporators are E. J. O’Con- 
nor, chairman of the Executive Committee of the Brother- 
hood of Telegraphers ; Charles E. Chute, Master Work- 
man of the New England Assembly of the Brotherhood, 
and Thomas W. Greene, one of the secretaries of the New 
England Assembly. The capital is $5,000,000. 

Wuat HE was WAITING For.—Referring to that part of 
Mr. Gould’s evidence before the Senate Sub-Committee in 
which he stated that he had started the American Union 
to provide a place for General Eckert, the Times of this 
city says: Mr. Gould seems to havea circuitous kind of 
mind. When he wanted to provide a handsome salary for 
a dear friend of his the simplest way would have been just 
to pay over asalary to the desired amount to his dear 
friend. But Mr. Gould found it necessary to organize two 
rivals to the Western Union, and finally to make that com- 
pany let him in and pay a fancy price for his stock before 
he could get his dear friend established to suit him. 


TELEGRAPH BUILDERS PLEASED.—A despatch from 
Richmond, Va., dated the 6th says: Much satisfaction is 
expressed in business circles here at the consolidation of 
the Southern Telegraph Company with the Bankers and 
Merchants’ Telegraph Company, since it improves the 
prospects that the indebtedness of the former company 
will now be liquidated. It is said that the men who have 
been building the lines have not been paid for four months; 
that the company owes other officers considerable sums, 
and that their line material has been attached for freight 
and other bills. The gang of men employed on the lines be- 
tween Charleston and Columbia repeat the same story of 
the operations on that railroad. It is believed that the 
new organization will see that these liabilities are dis- 
charged. 


BRITISH COLUMBIA COMPLAINS OF THE TELEGRAPHS.—A 
dispatch from Ottawa states that an amusing protest has 
been made by the Government of British Columbia to the 
Dominion Government against the unsatisfactory tele- 
graphic facilities the former now enjoys. The only way of 
telegraphic communication between British Columbia and 
the Eastern Provinces at present is through United States 
territory. The protest is made on the ground that in the 
event of a rupture between England and the United States 
the first intimation of trouble would pass over the lines of 
a country with which Canada would be at war. Going 
west, uninterrupted telegraph communication has been 
established as far as Calgarry, 600 miles west of Winnipeg 
along the Canadian Pacific Railway, and east from the 
Pacific as far as Kamloops. The intervening link of some 
300 miles will be completed as the work on the railway 
goes on. Not until then are the British Columbians likely 
to have their demands complied with. 


ANOTHER SUIT AGAINST THE WESTERN UNION.—A suit 
was begun in Philadelphia on Saturday last for damages 
against the Western Union Telegraph Company for negli- 
gence during the late strike. Mrs. William Dunham, of 
Concord, Mich,, received a letter from a relative in the 
East stating that her mother was not expected to live, 
Mrs. Dunham at once telegraphed her father, Mr, DeVin- 
ney, in Philadelphia, asking whether it would be advisable 
forher tocome., Mr. DeVinney replied that her mother 
was not seriously ill. Mrs. Dunham did not get the mes 
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sage, and started for Philadelphia, notwithstanding she 
was ina delicate condition of health. When she arrived, 
her mother was in fair health. Mrs. Dunham’s condition, 
however, was very serious, being prostrated and in a very 
critical state. The telegram from her father was never 
delivered, and the only satisfaction they could obtain 
from Superintendent Zueblin was the statement that 
‘‘ the strikers must have stolen the telegram.” 


UNDERGROUND TUBES AND WIRES IN THIS CiTy.—The 
pipes for the pneumatic tube service of the Western Union 
Telegraph Company are being laid between the building 
of the company, at Broadway and Dey street, and the 
pew building at Fifth avenue and Twenty-third street. 
Four brass tubes, each 8 inches in diameter, will be put 
down. In the same trench will be laid two 5-inch iron 
pipes for holding telegraph wires to be used in local busi- 
ness. The company now has 75 miles of wire underground 
between the main building and the Stock and Cotton Ex- 
changes and the North River cables. The pipes are laid 
four feet underground to be out of reach of the frost. The 
pneumatic tubes will be in operation early in the winter. 
Pneumatic tubes now run to the newspaper offices, the 
Stock and Cotton Exchanges, the Equitable Building, and 
the cable offices. The new Produce Building will be con- 
nected with the main office in the same way. 


OPPOSED TO TELEGRAPH POLES.—All of the leading 
telegraph companies whose lines enter Washington, D. C., 
including the Western Union, the American Rapid, and 
the Baltimore & Ohio, have recently made applications to 
the District Commissioners for leave to erect new lines of 
poles or reset old lines in various parts of that city. These 
applications have all been denied upon the ground that 
the poles and wires disfigure the streets and interfere with 
growing trees. The request of the Western Union Com- 
pany, which was referred to Captain Greene, was returned 
with the following indorsement: ‘‘ Not recommended. 
In place of setting new and larger poles, this trunk line 
should be placed underground without delay.” It is under- 
stood that Major Lydecker and Captain Greene now have 
under consideration a plan for an underground system of 
wires within the city limits, and that the District Tele- 
phone Company will shortly begin the work of laying a 
mile of wires underground for the purpose of experiment. 


THE TELEGRAPH CONSOLIDATION.—Another move was 
recently made in the scheme to amalgamate the Bankers 
& Merchants’, the Southern and the American Rapid 
telegraph companies. There was a meeting of the board 
of directors of the Southern, at which A. W. Dimock, the 
president ; G. S. Mott, the superintendent ; J. G. Case, 
the secretary, and G. Putnam Smith, a director of the 
Bankers and Merchants’, were elected directors. The 
number of directors was increased from 9 to 11, and Town- 
send Cox, Jr., and H. S. Allen retired to make room for 
the new members. Mr. Case took the place of Mr. Cox as 
treasurer. The remainder of the board consists of James 
F, Cox, A. J. Baldwin, G. E. Mercer, C. E. Blumenthal, 
F. R. Scott, of Richmond, Va.; W. E. Cameron, Governor 
of Virginia, and J. B. Whitehead, of Norfolk, Va. The 
changes, with the co-operation of some of the directors 
who remain in the board, put tne Bankers & Merchants’ 
in controlof the Southern. The plan to bring the Rapid 
under the same control as the other two companies is ap- 
p-0 aching consummation. 





THE TELEPHONE. 


‘* HELLO.”—When Bell, the telephone man, dies he will 
have a * Hello” of glory encircling his head. 

Dr. A. E. DOLBEAR.—Michigan University has conferred 
the degree of Ph. D, upon Professor Amos Emerson Dol- 
bear, of Tufts College, inventor of the Dolbear telephone 
system. 

THE TELEPHONE IN CHURCH.—A Western journal opposes 
the use of the telephone for connecting houses with 
churches, and clinches its argument with the question: 
‘* How’s your wife to see bonnets by telephone?” 

TELEPHONES IN BOSTON AND LOWELL.—Boston, with a 
population of 350,000, has 1,200 telephone subscribers, 
while Lowell, with a population of 60,000, 20,000 being 
mill operatives, has 1,000 telephone subscribers. The 
‘* Hub,” at this rate, should have 4,000subseribers. There’s 
‘*something wanting ” in Boston.—Lowell Courier. 


TELEPHONES FOR THE SCHOOLS,—Superintendent Mac- 
Allister has suggested to the Philadelphia Board of Edu- 
cation the placing of telephones in the grammar schools. 
The cost of the improvement is estimated at $3,000. The 
‘* phones ” will connect with the Board headquarters on 
Filbert street, below Eighth. The sub-committee on office 
is now considering the question. 

Suit AGAINST THE BELL TELEPHONE IN AUSTRIA.—Prof, 
Bell, the inventor of the Bell telephone, has become in- 
volved as plaintiff in some heavy litigation concerning 
alleged infringements of his patent in Prague, Trieste and 
other places in Austria, The defendants are some of the 
most prominent capitalists of the empire, and the leading 
lawyers of the country have been retained on both sides, 

EXTENDING THE LOWELL TELEPHONE FACILITIES.—Re- 
ferring to the abandonment of the proposed consolidation 
of the New England telephone companies, it is announced 
that the Lowell syndicate comtemplates redistricting the 





Suburban Company and building several important ter- 
ritorial lines in New Hampshire, Vermont and Massa- 
chusetts. 


THE TELEPHONE IN NASHVILLE, TENN.—We have re- 
ceived a list of the subscribers of the Cumberland Tele- 
phone and Telegraph Company, dated August 23, 1883, 
and also a list dated Sept. 25, 1882. One year ago the list 
only amounted to 177, and the exchange was connected 
with only six of the neighboring cities and towns. The 
last list shows an increase to over 700 subscribers and con- 
nection is now made with 24 towns from 7 to 75 miles 
away. For communications of five minutes or less, the 
rates are from 25 to 35 cents, and a messenger fee of five 
cents is charged when a party is sent for at a distance of a 
quarter of a mile or less. 

THE TELEPHONE IN NORTHWESTERN PENNSYLVANIA .— 
The Erie Gazette of the 26th ult. says : Superintendent G. 
W. Baxter, of the American District Telephone Company, 
has returned from Edinboro and Cambridge after complet- 
ing the purchase of the line between McKean and Edin- 
boro and arranging for the extension of the line to Cam- 
bridge. He was offered all the facilities he desired by the 
authorities of both boroughs for the completion of his 
plans. This stroke of enterprise will put Erie in connec- 
tion by telephone with Cambridge, Meadville, Oil City, 
Bradford, Titusville, Conneautville, Evansburg, Spring, 
Linesville and a number of small places in Crawford 
County. 

THE DECISIONS IN ENGLAND REGARDING TE LEPHONE IN- 
VENTORS.—Regarding recent telephone decisions the Lon- 
don Echo has the following: 1t is an open secret that the 
adverse decisions of the English courts in the matter of 
the Bell telephone patents came upon the scientific world 
much as a surprise, for, although it is tolerably well 
understood that law is not always common sense, it cer- 
tainly was not expected that the courts would decree what 
is a virtual monopoly in favor of a device which is simply 
a development of ideas too old to be the subject of a 
patent. Any special method of carrying the idea into the 
domain of practical work was a legitimate subject for a 
patent, but the courts have granted a monopoly of the 
principle, and invention is for the time muzzled. Philip 
Reiss was the real inventor of the telephone, if we must 
fix upon a period and a man; but, like most other inven- 
tors, he derived much knowledge from the labor of those 
who went before him, and could claim only his special 
methods of working. , 


THE ELECTRIC LIGHT. © 


ELECTRIC LIGHT FOR WORCESTER, Mass.—Arrangements 
have been made with the American Electric and I!luminat- 
ing Company, of Boston, for the immediate construction 
of a central lighting station having a capacity of 200 
lights. 

LIGHTHOUSE TO USE ELECTRICITY.—The government 
lighthouse at Hallet’s Point, L. I., is being rapidly pushed 
forward. It is to be an electric light of 20,000 candle 
power, and 150 feet high, in order that its rays may not 
dazzle the eyes of pilots passing under it. 

ELECTRIC LIGHT COMPANIES CONSOLIDATE.—The plant 
and good will of the Lowell (Mass.) Electric Light Com- 
pany has been transferred to the Middlesex Electric Light 
Company. The Weston dynamo-electric machines will be 
replaced by those of the Thomson-Houston pattern as soon 
as they can be obtained from the factory. The lamps will 
also be changed. 

TROUBLE IN LANCASTER, Pa.—The Maxim Electric Light 
Company, of Philadelphia, which, as we noted some weeks 
ago, was awarded the contract for lighting the city of 
Lancaster, is in trouble with property-owners in that 
place, who object to the erection of the company’s poles in 
front of their houses. One of the indignant citizens in- 
augurated the pole-chopping method last week, and as 
others are prepared to follow, the usual litigation may be 
expected. 

THE ELECTRIC LIGHT SAFER THAN KEROSENE.—At the 
session of the Fire Underwriters’ Association of the North- 
west, held in Chicago on the 30th ult., Prof. A. E. Dolbear, 
of Tufts College, Medford, Mass., read a paper on ‘* Elec- 
tricity,” and in answer to queries as to the danger from 
electric lighting, said that the danger from various systems 
was very great, unless proper precautions were taken ; but 
declared that the regulations already enforced by the in- 
surance companies made lighting by electricity altogether 
safer than by kerosene. 


LIGHTING A LARGE MILL By STORAGE BaTTERIES.—On 
Monday of last week an important exhibition of the Brush 
storage battery system of lighting was given at Willi- 
mantic, Conn. Mr. W. E, Barrows, treasurer of the Wil- 
limantic Linen Company’s mills, telegraphs as follows to 
the Brush Electric Company, Cleveland: ‘‘ Inauguration 
of Brush storage batteries last evening a brilliant success, 
Three hundred and sixty-five lights burned for four hours, 
illuminating No, 2 mill, the store, library, reading-room 
aud offices. Over two thousand people present. Every- 
body delighted.” 


A SEVERE SHOCK.—A Lowell, Mass., paper reports that 
the managing electrician of the electric light company in 
that city recently narrowly escaped death, He was in- 











specting the dynamos, which were in full motion, and was 
regulating the screw of the brushes, when he slipped on 
the oily floor. In falling he kept hold of the screw with 
his right hand and with his left instinctively clutched the 
dynamo opposite to save himself. At once the full force 
of the 25 horse-power current passed through his body. 
He fell apparently lifeless, but was restored by hard rub- 
bing. He suffers no pain, but is filled with an indescriba- 
ble sense of weakness. His hands are swollen and burnt. 


SPARROWS AND ELECTRIC WiRES.—The Iowa State Regis- 
ter tells the following yarn: ‘‘ Dead birds are frequently 
discovered under the electric light wires in the morning by 
town boys of Des Moines, who have learned to look for 
them. The current kills all which light upon the wires 
while they are hot or in operation, but does not harm 
them when cold, or during the day, and this deceives the 
feathery tribe. Quite a flock of sparrows met their doom 
on the street wires just at twilight. They could not leave 
the wires after lighting on them and dropped off dead one 
by one until the several urchins present had their hats 
full.” To say nothing of the facts that electric light wires 
are usually insulated, and that, in any case, in order to re- 
ceive a shock from them it would b2 necessary to form a 
connection between two wires, an explanation seems to be 
due from the State Register as to why the current, which 
holds the living birds so firmly, drops the dead ones. 








MISCELLANEOUS NOTES, 
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UNDERGROUND CABLE.—Marseillés and Paris are now 
connected, ata cost of $8,000,000, with an underground 
cable, which is laid in a cast-iron pipe six feet below the 
surface, and isso arranged that it can be from time to 
time inspected. 


PATENT OFFICE RECEIPTS.—The receipts on account of 
patents during the month of August, 1883, were $92,464, 
against $87,040, during the same month of last year. The 
receipts from January to August, 1883, were $786,659, and 
during the corresponding period of 1882, $685,444, 


PHOTOGRAPHING LIGHTNING.—Dr. Haensel, a savant of 
Reichenberg, Germany, has succeeded, after many experi- 
ments, in photographing several flashes of lightning. The 
photographs took in part of the landscape, and made it 
possible to estimate with accuracy the locality where the 
lightning struck. It also proved possible to compute the 
length of the course traversed by the electric cutrent. 
These experiments are to be continued, with theaid of 
stereoscopy. They have awakened much interest, 


A PLEA FOR PURE SCIENCE.—At a meeting of the 
American Association for the Advancement of Science, 
lately held in Minneapolis, Professor H. A. Rowland, of 
Baltimore, addressed the section of Physics ona ‘‘ Plea 
for Pure Science,” declaring that the pursuit of science is 
a very different thing from seeking to discover labor-sav- 
ing applications of it. He said the study of the telephone 
and electric light is no mure fit to be termed science than 
cookery is to be called chemistry. Our universities must 
be fully endowed with laborato:ies and abundant appa- 
ratus. The least that the Government can do in. their aid 
is to omit the tariff on imported books used in study. 

STOCK QuUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows: 


Aug. 30. Sept. 6. 
| ee a 6084 64% 
Western Union Telegraph............... 76%% 81 
Bankers’ and Merchants’ Tel........... 140 129 
Mutual Union Telegraph.... .......... 154 17% 
American District Telegraph........... 15 30 
Bay State Telephone...............0008 100 99 
BOE PO oitisk cada cdieve0cticses 232 aaka 
Currier Telephone Bell Co............. won 
Granite State Telephone............... ee acaen 
Mexican Telephone Co...............++. 2 2% 
National Bell Telephone of Maine..... 70 70 
Suburban Telephone Co................ 107% 105 
TPORIORE DOMROUE, Voice ces so csc ceven'’s 2 Wann 
New Yorkand Pennsylvapia........... 91 92 
Boston & Northern Telephone ........ 125 125 
Union Telegraph and Telephone ...... oshe ones 
SBE POT 59 60 
United States Plectrie Light .......... ‘ane 
Edison Electric Ligit ... .........e00. 
a errr ce Ries eae 
New York aud New Jersey....... PecalSep 95 96 


STILL ANuTHe£a UNDERGROUND COMPANY.—The Electric 
Underground Company of Baltimore City has been incor- 
porated by William H. Hoopes, Charles H. Latrobe, John 
M. Denison, Walter 8. Wilkinson, Walter B, Brooks, 
Enoch Pratt, John 8. Berry, Wm. F. Burns, Francis H. 
Hambleton and E. C. Eichelberger, all residents of Balti- 
more City except Hoopes and Berry, who are of the 
county. The directors are Messrs. Hoopes, Latrobe, Deni- 
son, Wilkinson, Brooks, Berry and Hambleton. The busi- 
ness of the corporation will be the building, constructing 
and operating telegraph, electric lighting and telephonic 
wires by a system of underground wires, and it is also 
formed for the purpose of constructing and operating a 
system of underground wires for telegraphic, electric 
lighting, telephonic or other purposes in the city of Balti- 
more and the counties of the State of Maryland and else- 
where, The capital stock is $1,000,000, divided into 10,000 
shares of the par value of $100 each, 


PATENTS OF THE STOCK-PRINTING MACHINES,—Notices 
have been served by the Gold and Stock Telegraph Com. 
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pany, in this city, on brokers using the stock-printing ma- 
chines of the Commercial Telegram Company. It is 
claimed that they were infringements on patents held by 
the former company. Persons using the insttuments were 
liable, as well as the company, and suits would be brought 
against them if their use was not discontinued. The Com- 
mercial does not have tlie privilege of the Stock Exchange 
floor. Only about 20 of its instruments have been put in, 
und it has not fairly begun operations. The Gold and 
Stock pays $18,000 a year for the Stock Exchange privi- 
lege. ! 

RULINGS IN PATENT CasEs.—In a recent decision in a 
patent case, Commissioner Marble made the following 
rulings : 

‘* Amendments of the specification offered after the de- 
cision of an appellant tribunal will be forwarded at once 
to the primary examiner, whose duty it is to determine 
in the premises all questions relating to the admissibility 
and merits of such amendments. 

‘* Regarding two years from the date of the last official 
action as the natural life of the application, it is clear 
that an applicant is entitled at any time within that 
period to take such action in his case, whether by ap- 
peal or amendment, as shall be necessary to protect his 
right to a patent, subject, however, to such regulations 
not inconsistent with this fundamental right as the Com- 
missioner and Secretary shall establish for the conduct of 
business in the office. 

“‘By the omission from rule No. 67 of the clause in old 
rule No. 31 relating to the recommendation of amend- 
ments, the whole distinction of. special amendments es 
nomine was abolished, and the primary examiner by im- 
plication is made the judge as well of the admissibility as 
of the merits of all amendments.” 





DEPARTMENT OF INQUIRIES, 
42, ADHESION OF BLUE VITRIOL TO BATTERY JARS. 


Can you tell me how to keep the blue vitriol in Calland 
batteries from getting hard and fast to the glass jars? We 
have over two hundred cells in our main battery, and we 
have considerable trouble in trying to get the vitriol out. 
The jars are often broken. H. 8. 

Evmira, N. Y. 


It is recommended by many practical electricians to 
cover the surface of the glass where the adhesion is likely 
to occur with some oily or unctuous substunce. In some 
cases a rag which has been dipped in some thick oil, like 
black oil or castor oil, is passed lightly over the surface of 
the glass jar both inside and outside. This makes a repel- 
lant surface that not only prevents the adhesion of the 
crystals, but prevents the formation of climbing salts of 
both blue and white vitriol. Ordinary spirits of turpen- 
tine will dissolve a small proportion of beeswax making a 
solution which may be used for the purpose. Paraffine 
wax dissolved in benzine is also frequently used for the 


purpose. 
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And Dated August 28, 1883. 


electric cables; William J. McElroy, 
cnc an Dasesab dvah bwaisdes snes dk 5 eo Sic's a> 


Art of testin 


Pittsburgh, 284,138 





The invention relates to the art of testing lead covered electric 
cables during the operation of applying the lead to the wires. In 
general terms it consists in passing a continuously sustained cur- 
rent of electricity through the insulated wires as the lead is ap- 
plied, and also through a signaling device, the lead-applyiog 
mechanism being between the electric current generator and the 
signal device. 

. 1 isa general plan of the combinations of circuits and 
uisokantons employed, and Fig. 2 is an elevation of the device 
employed in making circuit connection with the reel shaft. 

In the manufacture of lead-covered electric cables by means 
of a lead press, it is customary to apply the lead to the wires at a 
temperature of about 800 degrees Fahrenheit, which is high 
enough to melt the insulating compound with which the wires 
are coated. This element of heat sometimes causes defects in 
the insulation of the wires, which it is desirable to detect and 
remove at once. To do this a battery and galvanometer are usu- 
ally jay in the circuit, having terminals in the insulated wires 
and in the lead covering. On the occurrence of a fault the bat- 
tery circuit would be completed and the needle of the galvan- 
ometer deflected. This required constant watchfulness on the part 
of the attendant. It has been tried to give an audible signal to 
the attendant by the use of an ordivary relay and local bell-rivging 
circuit, the relay being in the normally-open circuit. But it was 
found t soon after the cable began to come from the press 
that the relay would close the bell circuit, apparently indicating 
a fault ; but on stopping the press the relay would react and the 
bell circuit be opened. This current varies directly with the 
temperature of the lead, and on account of this direct relation- 
ship, the inventor is induced to call it a “ thermal” current. 

n the drawings a lead press is represented at B, which may be 





of im Paces awe construction, adapted to receive the desired num- 


ber of insulated wires a and apply the lead covering under pres- 
sure, delivering the cable A complete and ready for use. The 
reels C upon which the wires a are wound, are mounted ona 
metallic shaft C! which is gh on bearings C? made of a 
non-conducting material, e inner ends of the wires pass 
ham the reels and are electrically connected to the shaft. 
Circuit is continued from the shaft by the line EF which is se- 
cured to the building post d placed on the removable weighted 
hook D, The line connects with one pole of the battery F’,, the 
line from the other pole being unded. As the finished cable 

from the press itis wound on the wooden reel J secured to the 
metal shaft J/'. Tbe end of the cable is passed through the head 
of the reel and the denuded ends of the wires secured to the bind- 
ing post i?, on the collar 7°. The line L is connected to the shaft 
by a weighted hook, made and operated like the one on the other 
line. The line L is then carried through a galvanometer R 
through the coils of a plain relay S', and through a rheostat 7' to 
the ground. To the rear parts of the relay a local battery and 
circuit are connected with an electric bell. 

During the operation of making the cable a continuous battery 
current is maintained through the entire length of cable wires, 
and through the galvanometer and relays on one side, the batte: 
being on the other side of the press. This sustained current will 
hold the armature of the relay forward. If a fault occurs in the 
insulation of the cable wires, the battery current will be short 
circuited through the same and through the press, which is 
ground-connected, thereby closing the bell current and giving the 
alarm. Ordinarily the fault which will short circuit the battery 
current will have a like effect upon the thermal current 
excited in the cable. The galvanometer, although not essential 
in carrying out the invention, is useful, in connection with the 
rheostat, to indicate degrees of temperature in the cable. This 
is done by adjusting the resistance of the line so that the needle 
will stand at a certain point, and, as the current is constant, any 
deviation will be due to the thermal current. 

Art of testing lead covered cables; Henry Van Hoeven- 


berets, Millenbetihs: TR. Fseisiic dc Seeds oe ede ck coved 284,094 
Automatic cut-out for electric lights; Alex. Bernstein, 
SE, Bis 5545 itko ecnss ccebiks onb cshns Es tence 283,748 
Circuit for telephone call boxes; Charles E. Scribner, 
3S AR eras PEP Pere ore 283,927 
Combined cut-out and ground switch for telegraph and 
telephone lines; Charles H. Lothrop, Lyons, Ia...... 284,031 
Duplex and quadruplex telegraph; George W. 
MFUNGMMEOT, INOW DONE, IN, Wa cc ccccccsccccesctcsguces 288,995 
Dynamo-electric machine; Karl Zipernowsky and 
aximilian Déri, Buda-Pesth, Austria-Hungary..... 284,110 
Electric cable; Patrick B. Delany, New York, N. Y.... 283,763 
Electrical conductor; Patrick B. Delany, New York, 
Whar Sega ds agi s3 sins pide dhs caca Whey beh othih 283,'764 
Electric locomotive; Leo Daft, Greenville, N. J........ 283,759 





























The invention relates especially to improvements in the mech- 
anism for driving and stopping locomotives. The electricity 
may be conveyed to the engine by a conductor placed between 
the rails ; the number of conductors cau be increased so that sev- 
eral engines may be run upon the same section of road. A wheel 
is carried by a frame moving laterally in a dovetailed slide. The 
conductor is cleaned by brushes placed in front of the wheel. 
Between the driving wheels are arranged traction magnets, pref- 
erably over both rails. These magnets are as near the rail as 
practicable and should be carried by some part of the 
engine not supported by springs. As soon as a current is passed 
through these magnets, the driving wheels will be drawn tightly 
against the track, thereby increasing the traction of the loco- 
motive to any desired extent. An electric brake is used to stop 
the engine. A coil surrounds the axle of the wheels, which are 
magnetically connected witb it. A current passing through the 
coil will magnetize the wheels, thereby increasing their tractive 
power upon the rails. An iron brake is provided, which is with- 
drawn from contact with the surface of the wheels by a spring. 
When the wheels are magnetized the shoes will be brought in 
contact with the surface of the wheels. 

Electric locomotive ; Leo Daft, Greenville, N. J....... 233,761 
Electric signal for railway stations; Aaron D. Blod- 
ett, Robert M. Read, Cambridge, and Jacob P. Tirrell, 

Sten. GOR e i '0 5 86 346s ee akan th aide odbc s 5 
Insulating material and preparation of the same ; Rich- 

ard 8. Waring, Philadelphia, Pa................ +005. 284 
Joint connection in lead-covered electric cables ; Rich- 

ard S. Waring, Philadelphia. Pa..............eesss00- 284,099 
Lightning conductor ; Henry W. Spang, Reading, Pa.. 284,082 
Rail for electric railways; Leo Daft, Greenville, N, J. 283,760 
Signaling apparatus for telephone and telegraph lines ; 

Elisha Gray, Chicago, Ill., and Frank lL, Pope, Eliza- 

OUNNT EN, MokscccccWace ‘sel cevteate cess LPR AA ty rary 284,003 


The invention relates to an improved method of and apparatus 
for signaling upon telegraph or telephone lines in cases where it 
is desirable to place a number of different stations upon the 
same circuit. The object is to enable the operator at the central 
station to signal any one of the sub-stations, and to enable either 
of the sub-stations to signal the central, without actuating the 
apparatus in any other station. 

pon a board in the central station are three transmitters, 
together with three keys by which they are brought into action. 
Signals from the stations are received upon an electro-magnet 
1 bell. Each transmitter is furnished with a steel reed, each 
being tuned to a certain musical pitch. Each reed is maintained 
in continuous vibration at its normal rate by the alternate 
attraction of two electro-magnets which*face opposite sides of 
the reed and act upon it as a common armature. ese electro- 
magnets are alternately bro t into action by means of a con- 
taet spring mounted on the . Reeds tuned to the same pitch 
are in the sub-stations. Each transmitter is placed in a separate 
branch of the muin circuit, which extends to the sub-stations, and 
the several branches are closed by their respective keys when it 
is desired to transmit their vibrations over the line. 

A constant current is maintained upon the main line L by 

means of a main battery G at the central office. When the main 


284,114 





a 


line is in its normal position of rest and ready for use, it is 
traversed by a constant current from _the negative pole of the 
main battery at the central station. This current passes through 
the keys H and the electro-magnets M at each sub-station, and 
the polarity of the magnetism generated thereby deflects the 
polarized armature P at each sub-station, keeping it in contact 
with the insulated stop qg*°. If the operator in the sub-station de- 


Fig. 10, 









































sires to signal the central station, he presses his key, thereby 
breaking the main circuit. This causes the bell D to be struck, 
but will not affect any other station. If the operator at the cen- 
tral station desires to signal station 2, for instance, he depresses 
the key marked C? when a connection is established between the 
spring t? and the spring s?, and at the same time the contact pre- 
viously existing between the spring s? and the stop v? is broken. 
The same operation depresses the bar X, and the springs x x? are 
respectively removed from contact with the terminals w® and w® 
of the wires w® and w® and brought into contact with the wires 
w7 and w?, This operation switches the main line circuit through 
the appropriate vibrating transmitter-reed B?, and as also re- 
verses the larity of the battery G with respect to 
the line. he change of the polarity of the main- 
line current causes the polarized armature P at every one of 
the sub-stations to be deflected from its normal position and 
come in contact with the stop g*, thus closing the circuit of the 
local battery. The closing of the local circuit produces no effect 
upon the electro-magnet of the bell J, as the latter is shunted by 
the contact between the reed O and the vibrating bar R which 
rests upon it. But in station 2 the reed O being adjusted to vi- 
brate in response to the reed of the transmitter B?, will be set 
in vibration, and this vibration will cause the loosely-pivoted bar 
R to hop up and down, interrupt the shunt circuit, and allow the 
magnet K to become active. The bells at the other stations will 
remain quiet. 
System of electrical distribution; Thomas A. Edison, 

Menlo Park, N. J..... 283,982, 283,984, 283,985 and 283,986 
Telephone exchange; Irwin M. O’Donel, Pittshurgh, Pa. 283,806 
Telephone and signal circuit; Ernest P. Warner, Chi- 


ee | RE Re eee Sha dbids ale tees edn csveusets tee 284,102 
Telephonic apparatus; Walter A. Belcher, Lowell, 

MN oo cata ao ula ncicias Sika ea ae 6 00 /eees ae mae ane a 283,747 
Testing box for underground electric cables; William 

J. McElroy, Pittsburgh, Pa...........4...- Siwanel <n 84,139 
Truck for paying off electric cable; Richard 8S. Waring, 

Pitteburgb, Pa............ cngsen sce che can ent ss aces 284,100 
Underground conduit for electric wires; Elhanan Omen- 

EE EE SSE ELLIS, ER 283,807 








BUSINESS NOTICES, 


Mr. J. S. Lawrence, dealer in watches, diamonds and 
jewelry at No. 3144 Maiden lane, this city, makes a spe- 
cialty of demagnetizing watches, a subject upon which we 
recently published an article that has attracted much at- 
tention. It is delicate work, and requires the exercise of 
much care and skill. Weare personally acquainted with 
Mr. Lawrence, and have had occasion to judge the good 
work he has accomplished in this line. 


Mr. A. A. CoLBy has just completed a contract with the 
West Shore R. R. Co. for 16,500 cedar telegraph poles. 
The poles have all been delivered and are pronounced very 
satisfactory by the company. Mr. Colby makes a specialty 
of supplying cedar poles of the best quality, promptly and 
at the lowest ruling prices. Those using quantities of poles 
will do well to communicate with Mr. Colby and get his 
prices. His address is Post-Office Box 297, Buffalo, N. Y. 

The Fetter Drive Screw Company, of 104 John street, 
this city, has manufactured its celebrated drive screws 
for several years, ahd*has acquired a reputation second to 
none. The peculiar form of the thread and point (see illus- 
trations in advertisement on last page of this issue) pre- 
sents no obstacle to easy driving, while the barb-like form 
renders slipping or loosening impossible. The held thus 
obtained on the wood is claimed to be 33 per cent. more 
than in the lag screw. More than this, the form insuresa 
firm hold in any kind of wood, and effectually bars the 
entrance of moisture. They are made of the best iron, and 
of all sizes from one-half inch diameter up, and any length, 
They are especially adapted to telegraph work, one form 
having an end projection being widely used for pole steps. 
The fact that they can be driven without boring consti- 
tutes a great advantage. The company has just obtained 
a decree in the United States Court on their patent. In 
actual tests this drive screw sustained 80 more than any 
other while requiring much less power to drive it. 
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“All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


AT-HEAD CARDS,—Lovely set,4designs. Mailed 
on receipt of 5c. HEARNE & CoO., Box 1487, N. Y 


Pride, Fraleigh & KYle iticctrefans ana’ Con- 


tractors, 23 and 25 Dey Street, New York. 











TAKE NOTICE. 
For 50c. (in stamps) 200 Elegant Scrap Pictures. 
Notwoalike. F. ITING, 50 Nassau St., N. Y. 


Everything related to Elec- 
FAIRMAN J, Fie fora and Bist 








Short-Hand Writing 


thorough] taught by 
mail. Good situations pro- 
cured all pupils when 
hly competent. 








—— : >= tors and railroad officers. 
—— Send for COLLEGE RE.- 
PORTER and caligraph circulars to W. G. CHAFFEE, 


AN ELECTRICIAN, 


THOROUGHLY ACQUAINTED WITH 


ELECTRIC LIGHT ENGINEERING, 


Desires re-engagement in a responsible position ; 
European and city certificates and references as 
to practical ability and theoretical knowledge ; 
five years’ experience with arc and incandes- 
cent systems, electric motors and secondary 
batteries. Companies preferring an employé 
capable of improving old and designing new 
apparatus will find him a suitable person; ready 
to go far West or abroad. Address J. L. S., Post- 
Office Box 3560, New York City. 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 


Manufacturers of 


Sheet Rubber, Rods, Tubing, Etc., 


RUBBER HOOK INSULATORS. 
Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 














ENGLISH 


Patent ¢ Office. 
H, GARDNER, 


166 Fleet St., 
London. 
Successor to 


Messrs. Robertson, Broo- 
mal & CO. 


Gives prompt person- 
al attention, and ob- 
s Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixed and moderate 
charges. Pamphlet of 
costs gratis. 


Thirty years’ practi- 
cal experience. 


Provisional Protection, £8 


“AGENT 
1011 6 G be 








United 
States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 
N.Y, 


\\ \S 





PLACE ITF IN YOUR SAFE, 


Invest $8 for $10,000 Accident Policy with 
$50 Weekly Indemnity in the 


United States Mutual Accident Association 
320 and 322 Broadway, N.Y. 


and place it in your safe. Twenty-five dollars a 
ear will carry this insurance, and should mis- 
ortune overtake you in the way of fatal or dis- 

abling injury, there will never be cause to regret 

your forethought and prudence. European per- 
mits without extra charge. 


JOHN H. MUERGGE, 
- MANUFACTURER OF ALL KINDS OF 
Crucibles and Vessels. Plate, 


Wire, Foil and Sponge. 
Scraps purchased. 
No. 91 Liberty Street, New York. 


CEDAR TELEGRAPH POLES. 


LIGHT POLES FOR TELEPHONE LINES AND 





LONG POLES FOR CITY USE CON- 
STANTLY ON HAND. 


50,000 Split Cedar Posts on Hand Ready 


for Immediate Delivery. 

BROWNLEE & CO.. 
Detroit, Mich. 

For Men, Women and Children. 


How TO GET STRONG 
ind HOW TO STAY 80 


is a volume that should be in the hands of every” 
body that places a proper value upon health, and 
the most practical way of obtaining and preserving 


"cme First Wealth i8 Health?—rscensox. 


Simple Exercises for any given part or for the 
whole body, within the reach of all. No costly 
apparatus needed. 


996 Pages, Illustrated, Cloth, $1.00. 
Mailed postage paid, on receipt of price. 


J. W. ENCLISH, Gen’! Agent, 
515 Broadway, New York. 


READY SHORTLY. 


ELECTRICITY, MAGNETISM AND 
ELECTRO-TELEGRAPHY. 


A Practical Guide for Students, Operators and 
Inspectors, by * 


THOMAS D. LOCKWOOD, 
With 158 Illustrations. 


D. VAN NOSTRAND, 


Publisher, 283 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will 
be sent to any address on application. 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


(ROOM 20), 
102 Broadway, New York. 














Companies incorporated at $20 to $100, ex. 
office fees. 

Letters patent obtained at $20 to $65, ex. 
office fees. 

Titles searched at 1 per cent. of the value of 
the property. 

Collections made at 10 per cent. 

Contracts, assignments,etc.,drawn at $5 to $25. 

Deeds, mortgages, etc, drawn at $3 to $30. 

Wills drawn at $5 to $40. 

Special terms for general assignments and 
compositions. 

Special attention given to Patents for Electri- 
cal Inventions, and to litigation concerning the 
same. Correspondentsin all parts of the country. 


THE ANSONIA 


BRASS & COPPER CO, 


MANUFACTURERS OF 


Pare Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 

With H. Splitdorf’s Patented Liquid Insula- 

tion, covered with Cotton or Silk. 









LINE WIRE. 


FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING. - 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 





ZINO RODS, BATTERY OOPPER, &. 
No. 19 and 21 Cliff st.,.NEW YORK. 


PLATINUM.| 


NEWFOOTLATHED| Ty ase Co. 


For Electricians 
Send stamp for circular to 


Narragansett Machine C0.|)No- 17 MURRAY ST. N. ¥. 


REPRESENTED BY 
PROVIDENCE, R. I. 


OFFICE AND SAMPLE ROOMS, 


Cc. E. L. BRINKERHOFF. 


WHITE CEDAR THLEGRAPH AND TELEPHONE 


TELEGRAPH and TELEPHONE | ROLES. 
POLES AND CROSS ARMS. . 65,000 25 to 60 feet. No. 1 Quality. 


We are prepared to furnish White Cedar Poles| These Poles are Live Timber, well seasoned, 
and -. my Spruce oan a Ce lengths and | and in every way desirable. Deliverable on line 
sizes, and in any quantity, delivered on cars or : ' ‘ 
at any point ie ew England at short notice. | a Y, & P. Rev ay We Os, eR ee 

Contracts taken for the building and equip. | Austin Railroads. 
ping of green and telephone lines anywhere | Electric Light, Railroad, Telegraph and Tele- 


in New England. | phone Companies supplied. Prompt delivery. 


Correspondencé solicited. 
BARNES & SNOW, HENRY C. RIPLEY 
EAST SAGINAW, MICH. 


MACNETIZED WATCHES 


thoroughly Demagnetized by an Expert practical Watchmaker and Electrician. If you have a 
watch magnetized, send it to 


I. S. LAWRENCE, 3', Maiden Lane, New York. 


Wholesale dealer in Watches, Diamonds and Jewelry. Repairing of fine watches a specialty. 
fers, by permission, to the publisher of THE ELECTRICAL WORLD. 


PHOSPHOR-BRONZE TELEPHONE WIRE. _ 


The STRONGEST, TOUGHEST and BEST for line wires of electric 
and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


| PHOSPHOR-BRONZE RODS, 
,, SPRING METAL AND WIRE, 


‘e YZ s Opi ne» rior to German silver or brass for electrical ratus. Alread 
hea fe - ae cubnaieely ened throughous the costes. ‘adden ee eT of 
THE PHOSPHOR-BRONZE SMELTING CO., LIMITED 
512 ARCH ST., PHILADELPHIA, PA. 

Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze i« the United States, 














BANGOR, ME. 
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ES. LEE & (O'S 
NEW TREE TRIMMER, 


Just right for Telegraph, Telephone and Electric Light 
men. Can be attached to any length pole, 





Samples sent by mail or express on receipt 
of $2.00. og 


E.S. LEE & CO., 
160 W. Main St., Rochester, N. Y. 














GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C., H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. . 


THE UNION SWITCH AND SIGNAL C0,, 


PITTSBURGH, PENNA.. 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY, 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


Al Plans, estimates and detailed descriptions, together with references to apparatus in prac- 
tica operation, will be furnished upon application. = 4 


Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 


FI= & HERRMANN, | 


169 and 170 FULTON STREET, New York. 


MANUFACTURERS OF 


DISTRICT TELEGRAPH SPECIALTIES, 


To all the Different District Telegraph Companies. 




















Double Pen Registers, Call Boxes, Electric Bells, Batteries and Annunciators, Electric Lamps 
Independent Wire Local Burglar Alarm Apparatus, and every description of 


ELECTRICAL INSTRUMENTS AND APPLIANCES. 


Strictly first-class in quality, at prices 
MUCH LOWER THAN THEY OAN BE PURCHASED FOR ANYWHERE ELSE. 





ESTIMATES, PROMPTLY FURNISHED. 
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ELECTRICAL WORLD, 


BINDERS 


FOR 
AN iLLUSTRATED WEEKLY REVIEW 
of Ourrent Progress in Electricity and its THE OPERATOR 
Practical Applications. AND 





TERMS OF SUBSCRIPTION, 
Invariably in advance : 

One Copy, 1 year, Postage Prepaid, $2.00. 
Six Months, $1.00; 
Three Months, 50c. 

Clubs of 5 or more yearly subscriptions 
#1.50 each. 


A for a year FREE to the 
aes A of 10 at the ae $1. 


THE ELECTRICAL WORLD. 


tter-up of a 
rate. 





To foreign countries in “the Universal Postal 
Union—which includes Newfoundland, England, 
France, Germany, srovaad. 2 s =the subscrip- 
tion price, postage pre is per annum. 

Remit by post office order, draft, registered 
letter or express. U. 8. postage stamps taken. 
Address communications and make orders 
payable to 


W. J. JOHNSTON, Publisher, 
No, 9 MURRAY ST., NEW YORK. 














THE OPERATOR 


A JOURNAL OF 
Telegraphic Literature, News 
and Miscellaneous 
Reading. 


PUBLISHED ON 
THE lst AND 16th OF EAOH MONTH. 


SUBSCRIPTION, IN ADVANCE, 
ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United 
States or Canada, 


To Foreign Countries the Subscription, Posr- 
AGE PREPAID, is $1.50 a Year. 


W. J. JOHNSTON, PUBLISHER, 
9 MURRAY ST., NEW YORK. 


TELEGRAPHIC TALES 
TELEGRAPHIC HISTORY. 


A POPULAR ACCOUNT OF THE 


ELECTRIC TELEGRAPH~ITS USES, EXTENT & OUTGROWTHS. 


By W. J. JOHNSTON, Editor of “'The Operator.” 





For the convenience of subscribers who 
desire to preserve their numbers of THE OPER- 
ATOR or THE ELECTRICAL WORLD clean 
and neat for permanent binding or for handy 
reference, we have had made especially for this 
purpose a number of self-binders of the very 
best kind, handsomely bound in cloth. The 
binders are of the exact size for the paper, and 
each issue, as received, can be fastened in it 
securely without trouble. When the binder is 
filled it can, if desired, be permanently bound in 
a few minutes, making a volume almost equal 
in appearance to one specially bound. The cut 
Full 





above shows the appearance of the binder. 
directions accompany each one. 

The binder may be had at this office or by 
express (the receiver paying express charges) 
for $1.25, or will be sent, postage prepaid, to 
any address for $1.50. Address, 


W. J. JOHNSTON, Publisher, 
No. 9 de scnate St. New York. 




















Copies promptly mailed, postage prepaid, on receipt of price, $1. 
Postage stamps taken. 


Remit by Post-office order, draft, registered letter, postage stamps or express. 


W. J. JORNSTON, Publisher, 


No. 9 Murray Street, New York. 





nee . tema 


THE FIRST AND ONLY TELEGRAPHIC NOVEL! 


WIRED LOVE:” 


A ROMANCE OF DOTS AND DASHES. 


BY ELLA CHEEVER THAYER. 


The “ Old, Old Story ” in a New, New Way. 
HANDSOMELY BOUND IN CLOTH. PRICE, 75 CENTS, 





256 PAGES. 





Copies promptly mailed, prepaid, on receipt of price, 75 cents. Postage stamps 


taken. Send for a copy now, while you think of it, 
Though of particular interest to the craft, gener] readers find ‘‘ Wired Love” a very 
entertaining work, 


melt by post-office order, draft or regi-tered letter, U.S, 1, 2 or 3cent postage 
stamps en 


W. J. JOHNSTON, Publisher, 
NO. 9 MURRAY STREET, NEW YORK. 


CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856) 


109 Court Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and _ ele- 
phene Supplies of every Description. 





DA Y’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 
OFFICE: 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in use 


‘| in several cities, and are found to WORK PER- 


FECTLY for that distance. 
Kerite is recommended and indorsed by all 
leading men connected with telegraphy, "tale 


phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir W1LLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


‘* Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 


For 


Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 











AMERICAN ELECTRIGAL WORKS 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Oovered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Enoased 


Wire; 
eto., eto. 





GENE F, PHILLIPS, President, 


Anti-Induction Aerial and Underground Cables, 


Office and Factory, 67 Stewart Street, Providence, R. I. 
W. H, SAWYGAR, Secretary atia Blevtriciag, 
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AND TELEPHONE APPARATUS OF EVERY DESCRIPTION. 


UNDERGROUND 


AND AERIAL CABLES, 


CORRESPONDENCE SOLICITED. 





In Writine TO ADVERTISERS, 


Hard Porcelain InsulatOrs,| mos. sm ww 
LARGE AND SMALL, 


FOR 


THE ELECTRICAL WORLD. 


ELECTRIC ILLUMINATION 


Quarto, 906 Pages, 833 Illustrations. 


Cloth. Price $7.50. 
Address, 


Telegr aph, Telephone W. J. JOHNSTON, Publisher, 





No. 9 Murray St., New York. 





ND 


Electric Work. 


COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 





UNION PORCELAIN WORKS, 
S300 Eckford Street, Telegraph Cables. 


Wire Stranding Machines. 
GREENPOL NT 7 IN. as Candied ra reer for Purifying India 


Rubber and Gutta Percha, and Insulating Wise. 
J Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 
s 
= - | ; 


( Thomas Barraclough & Co., Limited, 


( ( = a fad i ‘J Manchester, - England. 
YY mS ly 





















W. T. HENLEY’S 
‘ |TELEGRAPH WORKS COMPANY 


(LIMITED), 
Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 
MANUFACTURERS OF 


Submarine, Subterranean and Aeria 
. Cables of every description, for Tele- 
No. 20. K. SounpeEn. graph, Telephone and Electric 
Light Purposes, 








No. 20. K. Kry 


The above Key is a perfect working key, The above Sounder is warranted te work well 
nd has pure platinum points. Finished where any sounder will. Price, $2.60, C. O. D.,with Henley’s Patent Ozokerited Oore, 
Brass Lever and Rubber Knobs. Price, privilege to examine before paying for it. . ‘o ; : 
$1.45, C. O. D., subject to inspection. Henley’s Patent Dynamo Machines 


These are no Toy Instruments. We guarantee them to work well where any Key or Sounder . 
will bene Moy 4 a and yng lever are brass and nicely finished. ' and Electric Lamps. 
e above Sounder and Key (either on one base or separate, as ordered), one full-sized Callau : d 
battery, 1 Ib. vitriol, 15 ft. office wire, etc., all nicely packed and sent U. O. D., $4.50, with he gee Sor guy Wind of antes of otty fur 
privilege to examine before paying for them. pisned, OFFICE: 
If you want cheaper instruments, send 3 cent stamp, for our reduced price list. Will fill] 8 Draper’s Gardens, Throgmorton Street, 


all orders the same day we receive them. Address, mentioning THE ELECTRICAL WORLD, LONDON, ENGLAND 


A. B. LYMAN & CO., FE i ong cart Oo ~ ah 
36 SOUTH WATER STREET, - - CLEVELAND, 0,! Western Electric Co, New York Chicago, 














ATLAS POWDER. 


(A NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 


safest to handle and transport under all conditions. : 
Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds, 
For sale in all sections of the country by the authorized Agents of 


E. I. DUPONT DE NEMOURS & CO. LAFLIN & RAND POWDER CO., HAZARD POWDER C0., 


WILMINGTON, DEL. NEW YORK. NEW YORK, 


Manufactured by the REPAUNO CHEMICAL CO.,, Oo) neni piiceperpnta, 








THE GREATEST OPEN-CIRCUIT BATTERY IN THE-WORLD! 


BERGMANN & CoO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open- 
circuit work. This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms bitherto employed. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases. On this account it requires hardly any attention. 


IT WILL LAST MOBE THAN TWICE AS LONG as any other. IT IS CHEAPER than any other, 
PRICE CHANGED TO $1.20, COMPLETE. 





Samples sent to dealers and telephone exchanges on application. Send for circular. Liberal Discounts to dealers. 


BERGMANN & CoO., 


ELECTRICAL WORKS, 
Height, 614 inches. 292 to 298 Avenue B, corner Seventeenth Street, New York. 


Diamter, 344 nches, 
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MLECTRICAL BOOKS. 


[a Copics of any of the following books will be mailed to any address upon 


receipt of the price. Address 
WwW. J. JOHNSTON, Publisher, 


No. 9 Murray Street, New York. 





TELEPHONY. 


PRACTICAL INFORMATION FOR TELEPHONISTS. By T. D. Locxwoop, Electrician, 
American Bell Telephone Company. 12mo, cloth. New York, 1882. $1.00. 


CONTENTS. 


Historical Sketch of Electricity from 600 B. C. to 1832 A. D.—Facts and Figures about the Speaking Tele- 
phone—HoW to Build a Short Telegraph or Telephone Linc—The Earth and its Relation to Telephonic Systems 
of Communication—The Magneto Telephone ; What it is, How it is made, and How it should be handled—The 
Blake Transmitter—Disturbances Experienced on Telephone Lines—The Telephone Switch-Board—A Chrono- 
logical Sketch of the Magneto-Bell, and How to Become Acquainted with it—Telephone Transmitter Batteries— 
Lightning { its Action upon Telephone Apparatus; How to prevent or reduce Troubles Arisiug therefrom—The 
Telephone Inspector—The Telephone Inspector ; his Daily Work—The Inspector on Detective Duty—The Daily 
Routine of the Telephone Inspector—Individual Calls for Telephone Lines—Telephone Wires versus Electric 
Light Wires—Electric Beli Construction—Housetop Lines, Pole Lines and Aérial Cables—Anticipations of Great 
Discoveries and Inventions. 





The chapters of which this book is composed were originally published in Taz OprnaTor, 
where they were found so useful to practical telephone 
men as to induce an imperative demand for their re-publication in the present convenient form. 
The book, while giving a mass of valuable information, such as could only be acquired by an 
extended practical experience with the telephone, is written in an easy, chatty style, which 
makes it entertaining reading. It is the only book that contains a description of the Blake 
transmitter, now used almost universally throughout the United States. No one who has 
anything to do with telephones can fail to find in it something of interest or value; but it is 
pptticularly useful to the managers and employés of telephone exchanges, as it gives them 
valuable instruction about every detail of their work. 


THE TELEPHONE. An Account of the Phenomena of Electricity, Magnetism and Sound, 
as Involved in its Action; with Directions for Making a Speaking Telephone. By A. E. 
Do.tpearn. Second Edition. 18mo, cloth, 17 illustrations. Boston, 1883. 50c. 


CONTENTS, 


Electricity—Magnets—The Galvanic Battery—Other Means for Generating Electricity— What is Electricity? 
—Sound—Corrclation—Reiss, Gray, Bell and Dolbe:r ‘felephones—How to Make a Telephone. 


A very interesting little volume, which clearly explains the fundamental principles of 
the telephone in an able manner. The first edition had a large sale, and the demand for the 
book still continuing, a second edition has just been issued at a reduced price. 


THE TELEPHONE. A Lecture by Pror. Avexanper Granam Butz, Delivered before the 
Society of Telegraph Engineers. 8vo, paper, 30 illustrations. London, 1870. 60c. 


This is a complete and concise account of the stages of experimentation gone through by 
Professor A. Graham Bell, before his researches resulted in one of the greatest triumphs of 
no lorn scicnc..@ All who believe Bell to be the original inventor of the speaking telephone 
s i0uld have a copy of the work from which to quote. All who believe that he was not®should 
haveone, sas to acquaint themselves with what can be advanced in support of the claims 
made for Bell. In fact, everybody interested in telephony should read it. 


THE TELEPHONE, THE MICROPHONE, AND THE PHONOGRAPH. By Counr pu 
Moncet. Authorized Translation, with Additions and Corrections by the Author. 12mo, 
cloth, 70 illustrations. $1.25. 

CONTENTS, 

History of the Telephone—Musical Telephones—Speaking Telephones—Fundamental Principles of Bell 
Teclephono—Battery Telephones—Modification of Bell Telephones—Experiments with the Telephone—Other Ex- 
periments with the Telephone—The Microphone—A pplications of the Microphone—External Influence on Tele- 
phonic Transmissions— Establishment of Telephone Station—Call-Bells and Alarums—Applications of the Tele- 
phone—Various Uses of the Telephone—The Phonograph—Uses of the Phonograph—Faber's Speaking Machine 
— Appendix. 


Count Du Moncel’s is one of the cheapest books in the market. In his accustomed easy 
and popular style the author discusses the speaking telephone. Beginning with the Reiss 
telephone, and giving due place to the musical telephones of Wray, Pollard and Garnier and 
Varley, and the well-known string telephone, or lovers’ telegraph, the magneto telephone of 
Bell is reached and fully described. After this the respective claims of Gray and Bell are im- 
partially canvassed. The Bell telephone, with its thousand and one modifications, the bat- 
tery telephone and microphone, with the adaptations of both to oral communication, pass 
before the readerin turn. A chapter is devoted to disturbances which appear on telephone 
wires, and another to the phonograph. Those who can only afford one book on the telephone, 
should make a point of securing this one. 


THE SPEAKING TELEPHONE, ELECTRIC LIGHT, AND OTHER RECENT ELEC- 

TRICAL INVENTIONS, By Gzorce B. Prascorr. 8vo, cloth, 319 illustrations and 

1 plate. New York, 1879. $4.00. 

CONTENTS. 

Tho Speaking Telephone—Bell's Telephonio Researches—The Telephone Abroad—History of the Production 
of Galvanic Music—Gray's Telephonic Researches—Edison's Telephonic Researches—Electro-Harmonic Tele- 
graphy—Dolbour's Telephonic Researches—Improvements of Channing, Blake and others—The Talking Phono- 
graph —Quadruplex Telegraphy—Electric Call Bells—The Electric Light—Edison'’s Recent Telephonic and 
Acoustic Inventions—Duplex Telegraphs, Electro-Magnets and Electric Time Service. 


This is a large and handsome work, the object of which is to furnish the public with a 
clear and accurate deseription of the more recent and useful improvements in electrical 
science, and especially to explain the principles of that marvelous production, the speaking 
telephone. The most interesting portion of the work, to most readers, is the history of the 
original telephonic researches of Bell, Gray and Edison, the account of each inventor's exper- 
iments being given in his own words. It contains also a very thorough description and 
explanation of the quadruplex telegraph, with numerous diagrams, showing how the wires 
are arranged,“and gives excellent accounts of the Brush, Maxim, Jablochkoff, Thomson- 
Houston, and other systems of electric are lighting, with descriptions of the dynamos, ete, 
Tho illustrations throughout the work are very fine. 


ELECTRIC LIGHTING. 


ELECTRIC LIGHT, ITS PRODUCTION AND ITS USE; EMBODYING PLAIN DI.- 
RECTIONS FOR THE WORKING OF GALVANIC BATTERIES, ELECTRIC 
LAMPS AND DYNAMO-ELECTRIC MACHINES, By J. W. Ungqvuanrr, 0.E. Edited 
by F. C. Wess, M.1.0.E., etc. 8vo, cloth, 94 illustrations. London, 1880. $3.00. 


CONTENTS, 


Introduction—Voltaic Batteries—Thermo-Electric Batteries—Magneto-Electric Generators—Electro Mag- 
netic Electric Machines—Dynamo-Electric Machines—General! Observations on Machines—Electric Lamps and 
Uandles—Measurement of Electric Light—Mathematical and Experimental Treatment of the Subject—A pplica 
tion and Cost of the Eleotrio Light. kitst ie 


A very convenient and complete treatise on the electric light. The principles are defined 
in a manner devoid of technicalities, so as to render the book very valuable to the beginner. 
The history of the dynamo-electric machine and its development, from the Pixii to the 
Gramme machine, is also quitecomplete. The recent types of machine receive a full share of 
attention and the various styles of lamps are treated in full. 


ELECTRIC LIGHTING. Translated from the French of Lz Comrz Tu. pu Moncen, by 
Rosgrt Rovrizpex, B.Sc. Crown 8vo, cloth, 76 illustrations. London, 1882. $1.25. 


CONTENTS. aw 


General Considerations—Generators of Electric Light—Electric Lamps—Cost of Electric Lighting—A ppli- 
cations of Electric Light—Conclusion—Notes and Appendices. 

A translation of the work oz this prolific writer on electrical subjects, published at Paris, in 
1880, under the title of ‘‘L’Eclairage Electrique,” to which the translator has added brief ac- 
counts of the apparatus connected with electric lighting which have been brought forth since the 
publication of the original edition, viz., Swan’s, Maxim’s, Edison’s, and Fox-Lane’s incandes- 
cent lamps, and the Faure secondary battery. To the student or the general reader who 
desires information free from abstruse technicalities, and at an insignificant cost, on a subject 
that is attracting general attention, this work, the original of which is one of a popular science 
series, can be recommended. The object held constantly in view by the author was to 
make the treatise thoroughly practical. The book is the cheapest one that aims to cover the 
whole ground of electric lighting. 


ELECTRIC LIGHTING AND ITS PRACTICAL APPLICATION; WITH RESULTS 
FROM EXISTING EXAMPLES. By J.N.Sxoorszep. 8vo, cloth, 5 plates. London, 
1879. $2.00. 

CONTENTS. 


Historical and Descrrptive—Electric Light Machines—Lamps and Regulators—Carbons ; Conducting Wires 
—Motive Power—Luminous Intensity—A pplications ; Economic Results—Prospects of Electric Lighting. 


A handy little treatise, very valuable to the beginner. The author adopts a popular 
method of treating the subject and avoids technicalities as much as is compatible with the 
precision of the work. The history of the early efforts in this field is given, the apparatus 
being briefly described in each case. The notice of recent inventions, up to the date of 
print, is quite complete. The questions of power and of photometry form the subjects of 
very interesting and instructive details. 

USEFUL INFORMATION ON ELECTRIC LIGHTING, By Kuimewortx Hepers, 

M.S.T.E. Fourth Edition, Revised and Enlarged. Crown 8vo, cloth, 20 plates. Lon. 


don, 1883. $1.75. 
CONTENTS, 


Production of Electricity—Voltaic Arc—Division of the Electric Light—Machines or Generators—Power 
required and Motors—A pplication of the Electric Light—Choice of a System—Setting to Work—Cost of Work- 
ing—Measurement of Light and Current—Storage of Electricity and Transmission of Power—Electrical Measure- 
ment of Work—Useful Memoranda. 


The first edition of this work met with so great a success as to encourage the issue of en- 
larged second and third editions, which have in turn been exhausted. A fourth edition, 
still further enlarged, has just been issued. 


ELECTRIC LIGHTING BY INCANDESCENCE, ANDITS APPLICATIUN TO IN: 
TERIOR ILLUMINATION. A Practical Treatise. By Wiaum E. Sawyrr. 8vo, 
cloth, 96 illustrations. New York, 1881. $2.50. 

CONTENTS. 
Introduction—Generators of Electricity—Generators of the Gramme Type—Generators of the new Siemens 

Ty pe—Incandescent Lamps—Carbons for Incandescent Lighting—New Forms of Lamps—Preservation of Incan- 

descent Carbons—Division of Current and Light—Regnulators and Switches—General Distribution—Commercial 

Aspects. 

This book is an indispensable addition to the libraries of all who desire to keep up to the 
age in the novelty of electric lighting. Its author neglects the arc light altogether, and gives 
his readers a graphic account of the generators employed in the production of the necessary 
currents; of those lamps which utilize the currents when generated; of the most advanta- 
geous circuit arrangements and apparatus, and of the best materials to use in lighting by 
incandescence. A historical sketch shows that the idea of electric lighting by incandes- 
cence is as old almost as telegraphy itself. The book is handsomely printed and copiously 
illustrated. t 


INCANDESCENT ELECTRIC LIGHTS, WITH PARTICULAR REFERENCE TO 
THE EDISON LAMPS AT THE PARIS EXHIBITION. To which is added The 
Economy of the Electric Light by Incandescence, by Jonn W. HowExx; and On the Steadi- 
ness of the Electric Current, by C. W. Srzmzns. Illustrated. 18mo, boards. New York, 
1882. 50c. 


There is no book that contains more valuable information in the same space than this 
On the question of incandescent lights it must be considered the best authority at present 
accessible. The tables and data given help very much in analyzing facts and making com- 
parisons. The article by Mr. C. W. Siemeus is especially valuable and interesting. It refers 
to a new method of exciting the field of dynamo-electric machines, which enables the cur- 
rent to maintain itself constant in the external circuit, no matter how great and rapid the 
variations of resistance may be. @This method has come into use as a most valuable adjunct 
in the dynamos intended for incandescent lamps, where it enables any of the lamps to be put 
on and off at will without affecting the rest. Forthisreason this article is of great interest to 
every person interested in electric lighting. 


VARIOUS APPLICATIONS. 


ELECTRO-MOTORS. A Treatise on the Means and Apparatus employed in the Transmis- 
sion of Electrical Energy and its conversion into Motive Power. By J. W. Urqunart 
12mo, cloth, illustrated. London, 1882. $3.00. 


CONTENTS. 

Introduction—On te Dynamical Nature of Electric Currents—Electrical Measurements—Electro-Magnetic 
Force—Electro-Maguete and Armatures—Electric Accumulators or Magazines—The Construction and Efficiency 
of Electro-Motive Mashines—Electric Railways—Minor Applications of Electro-Motive Energy—Fragmentary 
Information. : 

Undoubtedly the best motors are to be studied from the best generators, since it has 
been proved that they are mutually reversible ; but there are many cases where a motor of a 
special form and kind is required in order to adapt it to special circumstances and condi- 
tions. From this point of view Mr. Urquhart’s book fills a void, being the only book on the 
subject. It contains much interesting and useful information regarding the use of electro- 
motors industrially, and makes a desirable little book. 


2 
ELECTRIC TRANSMISSION OF POWER; ITS PRESENT POSITION AND ADVAN- 
TAGES. By Pacer Hiaos, LL.D., D.Sc. Crown 8vo, cloth, 21 illustrations. London, 


1879. $1.20 
CONTENTS. 


Dynamo-Electric sfachines—The Gramme Machine—The Brush Machine—The Wallace-Farmer and Sie 
mens’ Machines—Efficéency of Dynamo-Electric Machines—Practicability of Transmission of Power by Electricity 
—Efficiency of Couplad Machines—Comparative Efficiency of Various Machines—Other Theoretical Considera- 
tions—Conclusions. e 

@ Treats of a néw and growing application of electricity, and one destined to become of 
| great industrial importance. The writer discusses impartially the efficiency of the various 
dynamos for the transmission of power, having no system of his own to advocate. 
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HOLMES, BOOTH & HAYDENS, 


Z MANUFACTURERS OF 
FIREPROOF INSULATED ELECTRIC LIGHT WIRE 
From Pure Lake Superior Copper. Conductivity Guaranteed. 


Patent “‘K. K.’’ Insulated Copper and Iron Wire, for Telephone and Telegraph Use. 
49 CHAMBERS ST., N. Y. WOR >: WATERBURY, CONN. 18 FEDERAL ST., BOSTON. 


PALMER WIRR (9... THE KERNER STYLOGRAPHIC PEN. 


rarmen, mass, | 91-00. — a a $1.00 


THEBESTESTPENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


The flexible air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motion 
which keeps the ink in a constant state of agitation while writing and causing a perfect flow to the point. Our $1.00 pen equal to 
the best. The difference in price depends alone upon the ornamentation. Our No. 5 RULING PEN is the BEST IN THE 
WORLD tor Book-keepers. A perfect line always assured. No blurring or blotting. Price $1.50. Other styles a ord- 
ng to mounting, $1.25, $1.50 and $3.00. Ask your stationer for them, or send to 


THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 
i Beware of imitations. Ask for ‘“‘ THE KERNER.” 


ae 7) 2 8 ‘hy, | TELEGRAPH WIRE. == 2 TELEPHONE ‘WIRE. 
TELEGPARH | Gelatinized Fibre. qasnpoRn & MOEN MANUFACTURING COMPANY 


AND | 
The New Substitute for Hard Rubher. | SF COSTE Se ee 
£ E L a P H O N E Adopted by the leading Electrie Light Com 


et eae 
panies and Manufacturers of Electrical Appar- | 


\ pr ] i BR, = ; atus, being a better non-conductor, lighter and | 
3 


more durable, at half the cost. 
Send for samples, circulars and prices to 













































As Good as the best. Special care 


taken in its manufacture. COU RTENAY & TRU é., | 


No. 15 Dey St., New York. a : = 
ae IO eee ESTABLISHED 1831. CapiTaL $1,500,000, 


Te a eee 


Write us for prices before ordering elsewhere. 


ree ~ J, HL LONGSTREET. 19 INE ae Sicegey eager 
ALFRED F. MOORE.|,,.° © ON#StREET 





This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegrapby, and especially with reference to the conditions necessary to highest electric 
No. y Barclay Street. | conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 

‘| ticular. Being the first to 


ne te NEW YORK, MAKE A SPECIALTY OF TELEGRAPH WIRE, 


a 
. . and anticipating at an early day the greatdemand that would exist fur that article, they bave 
Insulated V V ire MANUFACTURER AND DEALER IN adopted and cule peves certain methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
FOR 


TRUEGRAPH INSTRUMENTS, PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 


Telephone, Telegravh and Electr} : : 3 4 (In connection with the DOUBLE SIEMENS FURNACE). 
I Srap Electric Light, Telephone and Telegr aph Supplies All Wire made by this Company for Telegrapb or Telephone purposes is thoroughly tested 
before shipping, with regard to Conductivity, Tensile and Torsion strengtb, as well as Elongation 


OFFICE, LINE, OF EVERY DESCRIPTIGN, angular terms for Telegraph or Telephone Wire—Plain, Oiled or Ge!vanized—given upon 
AND N_ b.—The qualities known as extra Best (E. B. 8.) and Best Best (B. 1B ) kept constantly in ste k, 











ANNUNCIATORS AND BURGLAR) —— 


ALARM APPARATUS, BATTERIES AR Cc: | & TG Fi S. 


| 
Maguet Wire aud Flexible Cordage, AND BATTERY MATERIAL. | 


200 & 202 N. THIRD STREET, | Telegraph Instruments for Rail- | 


ANNUNCIATOR WIRE, 





PHILADELPHIA, PA. road Use a Specialty. 
THE AMERICAN BELL TELEPHONE COMPANY, 
W. H. FORBES, President. W. R. DRIVER. Treasurer. THEO. N. VAIL, General Manager. 


This Company, owning the Original | 
shes LINE Patents of et Grabam Bell for the 
~ Electric Speaking Telephone, and other 

patents covering improvements upon the 

same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, tbe Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph WE DESIRE TO CALL ATTENTION TO THE 
Company, the patents owned by those 
companies, is now prepared to furnish, 


upon application, either directly or through 

= any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 

bis company desires to arrange with 


persons of responsibility for establishing 


Distriet oT Hyehan p \ crems We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
J J 5 | arclights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
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ce in all unoccupied ag aap tf similar to | of light are the same in every respect as our other lights. 
c those now in operation in all the principal Number Number Wemninal lias linia 
cities in this country. : of Machine. of Arc Lights. Candle Power. required. 
Responsible and energetic persons are 4 10 1.200 6 
required to act as licensees for the pur- ? 
pose of establishing 6 20 1,200 11 
7 30 1,200 15 


of | \ PRIVATE LINE AND CLUB LINE : oa 13200 a5 


eo egos Pata - “Aime Prices of our machines and lamps the same as our regular list. Our agents will give estimates 


We shall commence this month the shipment of 


SPEAKING TUBE BRUSH STORACE BATTERIES 


urposes, for which instruments will be 
eased for a term of years at a nom nal | yo 41) the large orders which bave accumulated on our books. We desire to state that these batteries are 


rental. 
This Company will arrange for telep one « rb 
lines eran ities and was woe Ex- GUARAN TEED 


change systems already exist, in ord:r to B ; 

aaa y this Company, just as all the apparatus hitherto sold by us bas been; and that the statements of our 
afford facilities for personal communi-| (> ,onents regarding them, which have beeu so industriously ¢irculated of late, are false in every partic- 
cation betweeu subscribers or customers | ylar. 


of such systems, 


We respectfully invite attention to this 
air cide ewan THE BRUSH ELECTRIC CO 
lating thereto can be obtained from the LF 


Company, 








+ ‘ ra ~ ° ; 
No. 95 Milk Street, Boston, Mass. No. 379 Euclid Avenue, 
All persons using Telephones not licensed by this Company are hereby respectfully notified that ‘ 3 7’ 2 e , 
they Bm able to pécaneuiiom: and for damages for infringement, and will be prosecuted accord- CLEVELAND OHIO 





ingly to the full extent of the law. May 12, 1883, 
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SHORTAANO, warrme Zeon ESTABLISHED 1859, Th U es d Sta 

°f W. Ws HULTON, Stenographer, peices, PLATINUM. C | nite tes 

THE “ELGIN” TELEPHONE, ee - te 
tucvigiee| Eunarvon Electric Lighting (o., 


& Co., 5&7 Dey 8t., Agents for New York,|25 BOND STREET, New Vork. 


j EDUCATIONAL ELECTRICAL medina 


APPARATUS and SUPPLIES. 
LATEST OUT. 


“THE STUDENTS ELECTRICAL CABINET” 


with Elementary Guide of Instruction. Price, $15 complete. 
Address for circular, CURT W. MEYER, 11 Dey Street, New York. 


THE TIME TELEGRAPH CO. 


Is PREPARED 
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To make Estimates and furnish Electric Tower 
Clocks of any size, and Strike the Hour upon 
Bells of any weight. | 


EXECUTIVE OFFICE, Temple Court, * 
5 & 7 Beekman Street, New York. Maxim Incandescent Lamps, 


Fdson’s Speed and Pressure Recording: Ganoe and Alarm. Weston irc Lamps, 


; Automatic Regulators, Carbons, Electrical Fittings and 
VIBRATING GONG AND BATTERIES, P ~ Fixtures, Safety Devices, Steamship Projectors, Electric 
TO BE PLACED IN ENGINE ROOM. Motors, Electroplating Machines, Etc. 


tao 





















Office: 59 & 6i LIBERTY STREET, New York. 





GEORGE W. HEBARD, President. 


LEONARD E. CURTIS, Secretary. 
PH. FERD. KOBBE, Treasurer. 


‘ 


EDSON’S STANDARD GAUGES 
are alike adapted for steam, high and low pressure, 


water, oil and gas in reservoirs, pipes, etc., and are VICE-PRESIDENTS: TRUSTEES: 
indispensable to safety and economy. MARCELLUS HARTLEY, EDWARD WESTON, HENRY B. HYDE, 
THE ALARM GONG, ANSON PHELPS STOKES, WALTER T. HATCH, JOHN A. STEWART, 
be eeuiat t the boil ha etnies 2 inh CHARLES R. FLINT, HENRY DAY, ROBERT B. MINTURN 
y Tinging at tne Loler, prevents Cxposion anc saves LOUIS FI1ZGERALD. GEORGE W. HEBARD, LEONARD E. CURTIS, 


both life and property. The speed of DYNAMO 
MACHINES must be uniform, aud these chart records 
are the best checks against irregular speed, placing 
responsibility where it belongs. 

For descriptive illustration see No. 28 ELECTRICAL 
Wor.p. For pamphlet and prices address 


THOMAS H. HUBBARD. 


INVENTOR OF THE TELEPHONE. 


PHILIP REIS, Inventor of the Telephone. 








A biographical sketch, with documentary testimony, translations of the original papers of the 
inventor, and contemporary publications. By Prof. St.vanus P. THompson. [Iillustrated by 
three plates and forty-eight engravings. Price, $3, post-paid. 


THE EDSON RECORDING AND ALARM GAUGE CO.| Descriptive Catalogue of Technical Books and list of Electrical Works sent free ou application. 


ELECTRIC FANS a 
| Le : \. Motor, with Battery and 


' Complete Outfit for 














For private apartments, offices, dentists, dining-rooms, etc., where a change of air 
8 wanted constantly, 

Prices, $85.00 and $25.00. Running expense per hour, from one to two cents. Bat- 
tery (for constant use) requires attention but two or three times every 60 or 70 hours. 


This is the only power that can be run from a few minutes up to 





days at a time almost without attention. i i $40.00. Send stamp for 
All kinds of experimental work promptly attended to. SEWING-MACHINE ATTACHMENTs, illustrated catalogue. oa . oltaten BATTERY 
THE ELECTRO-DYNAMIC COMPANY, OF PHILADELPHIA, 
121 South Third Street, Philadelphia, Pa. 19 East Fifteenth Street, New York. 





FETTER DRIVE SCREW COMPANY, 


104 John Street, New York. 


DRIVE WITHOUT BORING-TELEGRAPH SCREW. DRIVE WITHOUT BORING—FETTER DRIVE SCREW (POLE STEP), 








PAT. JAN 1871 
RE sstie ViCH 875 
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We are prepared to execute orders for our « elebrated Drive Screws, made of Best Iron, and all sizes from \ginch diameter up, and any length, and confidently state that they are stronger and will hold 30 
per cent. more in wood than the lag screw. If the lag screw is screwed in as it should be, the cost of labor and waste of time in doing so are more than the value of the screw, and if a lag screw is driven in, it is 
almost useless and will not hoid as much as a spike (and the tact is that men will drive them in). Our Screws are made to be driven in, and by reason of their peculiar form will then hold more than any ether 
Screw when screwed in, and are the only screw that will holi firm in any wood and in all climates. They are adopted and used by all the great telegraph and telephone companies. 

Put up in kegs of 200 Ibs., with washers, all sizes. 44 inch diameter and up, and any lengths. Price, 54c. per lb, f. 0. b. New York; 5c. per Ib. f. 0. b. Pittsburgh, Pa. 

The Fetter Drive Screw (Pole Step), best ever offered, put up in kegs of 200 Ibs. Price, 514c. perlb. Galvanized, 1}<c. per lb. extra f. 0. b. New York; 5c. per Ib. f. o. b. Pittsburgh, Pa. 


DRIVE WITHOUT BSORING—RAILROAD SPIKE (DRIVE SCREW). 
TO RAILROADS, BRIDGE AND DOCK BUILDERS.—We offer the 
only Perfect Spike on the market. Absolute safety totrack. They can- 
not pull out, and will hold the rails firmly to the wood as long as the tie 
lasts. The rails cannot spread or turn over when these Spikes are used. PAL JAN, 1871 Discount on large quantities. Orders solicited 
They are epeciaily needed ia warm elimates, as they admit no moisture to RE ISSUE. MAR,I87 . 
the wood, and are the only Spike that will hold in cedar and cypress. If FETTER DRIVE SCREW Co. 
th rail is to be lifted, a balf-turn of the Spike only is necessary. Half of ALBERT C. LEWIS, President. 


the weight being sufficient, they will cost no more per mile than the 
common spike. They are specially valuable to dock builders. 
Price, 544c. per Ib. f. 0. b. New York; 5c. per Ib. f. o. b. Pittsburgh, Pa. 
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